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PUBLISHER'S LETTER 


The Gordon Dam steht 
must not be emptied 


It could only happen in a rich democ- 
racy: this recent proposal that the Gordon 
Dam in Tasmania should be emptied so 
that the original Lake Pedder can be re- 
stored. To put it bluntly, this is environ- 
mentalism gone crazy. I well remember 
writing an editorial in the June 1982 
issue of “Electronics Australia” oppos- 
ing the then proposed Gordon River dam 
scheme. This seemed to be a completely 
unnecessary scheme and one which was 
eventually stopped by the Federal Government in 1984. However, the Gordon 
Dam which flooded the original Lake Pedder is a much larger scheme which 
was completed in 1976. It was described in detail in the February 1991 issue of 
SILICON CHIP, as part of the popular series entitled “The Story of Electrical 
Energy” by Bryan Maher. At present, it has an installed generating capacity of 
432 megawatts and is the major component of Tasmania’s electricity supply. 

Now I don’t really think that the dam will be emptied but, in today’s topsy 
turvy world, you never know what crazy scheme might succeed. So let’s look at 
the proposal objectively. Sure, the original Lake Pedder was a pleasant enough 
lake although the only aspect that made it unusual was the salmon pink sand 
beach which showed when the water level was down — when the water level 
was high, the beach was not visible. Offsetting the subtle colour of the sand was 
the dirty brown colour of the water, a result of tannin leached from the nut grass 
which is prevalent in the catchment region. Actually, the water looks like a cola 
drink. Very few people ever saw the original lake since it was accessible only to 
trekkers or by plane (which had to land on the beach). 

Today, we have a much larger body of (still brown) water which is visited by 
tens of thousands of tourists a year. If it were to be emptied, it would be a 
financial and environmental disaster. Not only would Tasmania lose a substan- 
tial portion of its electricity generating capacity but all the tourist dollars 
produced by this major attraction would vanish. 

And how would all the vegetation in the area now covered by water (260,000 
square kilometres) be restored? Would the dam wall with its 280,000 tonnes of 
steel and concrete be demolished and disposed off? What about the two other 
dams in the scheme which also raise the water level? And what about the very 
expensive generating plant? Would that be scrapped? And how would Australia 
then stand in its attempts to reduce carbon dioxide emissions in the years to 
come, if hydroelectricity has to be replaced by fossil fuels? How would Tasma- 
nia cope for water and electricity in the next drought? 

These questions and many others have very unsatisfactory answers. Or very 
expensive answers. Really, the whole proposal is crazy and should be dismissed 
out of hand. Australia may be a rich democracy but we aren’t that rich and nor, 
I hope, are we that silly! 


Leo Simpson 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 
working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade Practices Act 1974 
or as subsequently amended and to any governmental regulations which are applicable. 
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HEWLETT PACKARD 
332A Distortion 
Analyser 


° measures distortion 
5Hz-600kHz 

° harmonics up to 3MHz 

° am detector 

e gear reduction tuning 


$475 
HEWLETT PACKARD 


x i 

° voltage range 1mV to 
300V full scale 12 
ranges 

° bB range -72dBm to 
+52dBm 

° frequency range 10Hz 
to 10MHz 

° responds to rms value 
of input signal 


$475 


FLUKE 
8840A Multimeter 


° fully programmable 
5% digit multimeter 

° 0 to 1000V DC voltage 

° 0.005% basic 
accuracy 

° high reliability/self test 

° vacuum fluoro display 

° current list $1780 


HEWLETT PACKARD 
5340A Microwave 
Counter 


° single input 10Hz - 18GHz 

° automatic amplitude 
discrimination 

° high sensitivity -35dBm 

° high AM & FM tolerance 

° exceptional reliability 


$1950 


** Illustrations are representative only 


3400A RMS Voltmeter 


HEWLETT PACKARD 
200CD Audio 
Oscillator 


BALLANTINE 


° 2Hz-1MHz frequency 
range 

° digital counter with 5 
digit LED display 

° output impedance 


° SHz to 600kHz 


: Si aa switch selectable 
° balanteid oujout ° output terminals fuse 


protected 


$79 $350 


HEWLETT PACKARD 
141T/8552/8555A Spectrum Analyser 


BESS 


° logarithmic & linear 


sensitivity control 
° absolute amplitude 
° variable persistence accuracy to +1.6dB 
storage mainframe ° direct coax input to 
° internal graticule 18GHz 
eliminates parallax ° high resolution 
error 100Hz bandwidth 
° IF section 10Hz ° frequency accuracy 
minimum bandwidth +15MHz 


RACAL DANA BWD 
9500 Universal 820 Oscilloscope 


Timer/Counter 


° bandwidth 
DC-25MHz 

° dual trace/ 
Chi &Ch2/ ` 
alternate/chop 

° timebase 200ns to 
1s/cm in 21 switched 
ranges 

° x1 & x5 magnification 

° TV sync 

° large 10 x 10cm display 


$410 


TEKTRONIX 
465M Oscilloscope 


° frequency range to 
100MHz 


° auto trigger 

° A & B input controls 

° resolution 0.1Hz to 1MHz 
° 9-digit LED display 

° IEEE 


° high stability timebase 
° C channel at 50 ohms 


$350 


HEWLETT PACKARD 
8640B Signal Gen. 


° 100MHz 
bandwidth = 

° 2-channel 
display 
mode 


° output frequency to 512MHz 

° internal phase lock sync 

° built-in 550MHz frequency 
counter 


noise 
° output level: +19 to -145dBm 


$3200 


° coupling AC, DC, LF rej, 
HF rej 


$1050 


6310A Test Oscillator |3440A Millivoltmeter 


° low broadband & close-in | ° trigger - main/delay sweep 


MACSERVICE PTY LTD 


Australia’s Largest Remarketer of Test & Measurement Equipment 
20 Fulton Street, Oakleigh Sth, Vic., 3167 Tel: (03) 562 9500 Fax: (03) 562 9590 


WAVETEK 
2001 Sweep/Signal 
Generator 


BALLANTINE 


° true RMS response to 
30mV 

° frequency coverage 
10kHz-1.2GHz 

e measurement from 
100uV to 300V 

° stable measurement 

° accuracy +1% full 
scale to 150MHz 

° list price elsewhere 
over $5500 


$795 


SYSTRON DONNER 
763 Spectrum 
Analyser 


CW, Start/Stop 
e Harmonic markers at 1, 
10 & 50MHz intervals 
e 1kHz square wave mod. 
° complete with carry 

handles 
° units as new 


$1250 


HEWLETT PACKARD 
5328A Universal 
Counter 


° frequency range 
10MHz-18GHz 

° internal tracking 
preselector 

° digital frequency 
readout indicates 
tuning accuracy 

° dual range fine tuning 
control 1MHz & 100kHz 


$3995 


° allows frequency 
measurements to 
500MHz 

° HPIB interface 

e 100ns time interval 

° T.I. averaging to 10 ps 
resolution 

e channel C @ 50ohms 


$695 


TEKTRONIX TEKTRONIX 
7603 Oscilloscope |FG504/TM503 40MHz 
(military) Function Generator 


° mil spec 


AN/USM 

281-C 
° triggers to 100MHz ° 0.001Hz-40MHz 
e dual trace ° 3 basic waveforms 


° built-in attenuator 
e phase lock mode 


° dual timebase 
° large screen 


$650 


AWA G231 Low Distortion Oscillator .............. 
EATON 2075 Noise Gain Analyser . 
HP 1222A Oscilloscope DC-15MHa .... 
HP 1740A Oscilloscope DC-100MHz .. 
HP 180/HP 1810 Sampling CRO to 1GHz . 
HP 333A Distortion Analyser ....ccssosscssssscssssssssssessssesssnssssecsssssssssessesvensnses 

HP 3406A Broadband Sampling Vol ; 
HP 400EL AC Voltmeter........................ 
HP 432A Power Meter C/W G 
HP 5300/5302A Universal Counter to 
HP 652A Test Oscillator ........... 
HP 8405A Vector Voltmeter ..... 
SD 6054B Microwave Freq. Cou 
SD 6054C Microwave Freq. Counter 1-18GHz 


a 
50MHz 


— 
-o 


Electronically controlled fuel injection & 
ignition timing is now common but the engine 
management system can also be used to 
control other functions. The latest Falcon 
range also uses electronic control for the 
radiator cooling fans & the variable intake 
manifold. 


To meet styling and aerodynamic 
criteria, the new EF Falcon was de- 
signed to draw all of its engine cool- 
ing air from an opening positioned 
under the front bumper. This required 
the design of a new intake duct, with 
the opportunity also taken to develop 
dual electronically controlled electric 
fans. 


Pt.2: engine management secondary control 


4 SILICON CHIP 


The design of the new intake duct 
was undertaken using CAD tech- 
niques, with numerical modelling of 
the airflow being used to plot stream- 
lines. In particular, the shape of the 
duct was tuned so that only attached 
(ie, laminar) airflow was present for 
the majority of the duct system. This 
design was then tested at the Ford 


Lara Proving Ground and in an envi- 
ronmental testing room. The results 
indicated a 32.7% improvement over 
the cooling system intake used in the 
previous model. 

In addition, cooling test compari- 
sons between a conventional engine- 
driven fan and electric fans showed 
that the latter configuration gave bet- 
ter cooling performance. This showed 
up in two ways: (1) increased head- 
room between the coolant tempera- 
ture and its boiling point; and (2) a 
reduction in the airconditioning re- 
frigerant pressure (due to more effi- 
cient condensation). 

However, the new duct’s 32.7% 
improvement in heat rejection over 
the previous design was reduced to 
only 19.8% with the electric fans fit- 
ted and operating in their “off” mode. 
This reduction in free- 
flow 80 km/h heat re- 
jection was due to the 
obstruction posed by 


the fans and their 
shroud. Even so, it still 
represented a signifi- 
cant improvement over 
the EA Falcon’s non- 
ducted radiator and en- 
gine-driven fan design. 

As can be seen from 
the photos, the Fairmont 
model has slightly dif- 
ferent front-end styling 
to that of the Falcon. The 
“grille” located between 
the headlights is actu- 
ally a fake and has no 
bearing on engine cool- 
ing airflow. However, 
the “styling bar” placed 
across the lower intake 
was found to have a 
potentially adverse ef- 
fect on cooling air in- 
take — if it was angled at 
four degrees from the 
horizontal, it degraded 
engine cooling by 8%! 
For this reason, production line as- 
sembly of this component must be 
very accurate. 

Supplementing the improved intake 


Dual electric fans have 
replaced the engine- 
driven fan of the previous 
model. These are 
controlled by the EEC-V 
engine management 
computer on the basis of 
five inputs. 


duct is the twin electric fan package. 
This was also designed to give greater 
air flow through the radiator. One fan 
is a single speed unit, while the other 
has two speeds. 

These fans are controlled by four 
relays linked to the EEC-V engine 
management computer. These relays 
operate the fans by means of series 
and parallel circuits — see Fig.1. Al- 
though seven fan-speed combinations 
are possible, only four are used in 
practice. Potential problems with NVH 
(noise, vibration & harshness), caused 
by fan beats and a whirling noise, 
precluded the use of all speed combi- 
nations and, in any event, proved un- 
necessary. 

The fans may be operated by the 
engine management system at idle, 
depending on engine coolant and 
airconditioning refrigerant tempera- 
ture. In fact, in hot environments, the 
airflow provided by low-speed driv- 
ing and during city driving is insuffi- 
cient to cool the airconditioning con- 
denser. 

The EEC-V module controls the fan 
speeds using the following inputs: (1) 
engine coolant temperature; (2) air- 


By JULIAN EDGAR 


RELAY 3 


RELAY 2 N/C 


N/O 


RELAY 4 
N/C 


M 
TWO SPEED 
FAN 


Fig.1: the dual electric fans are 
controlled by the EEC-V engine 
management system via relays. Four 
different fan speeds can be selected, 
depending on engine coolant 
temperature; airconditioning head 
evaporative temperature; engine 
speed; transmission temperature; & 
heater fan speed. 


conditioning head evaporative tem- 
perature; (3) engine speed; (4) trans- 
mission temperature; and (5) heater 
fan speed. 

Relay operation of the fans was de- 
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Fig.2: this sectional diagram shows the dual-resonance intake system 
used in the EF Falcon. The crossover butterfly valves are controlled by ` 
the EEC-V engine management system. The cutaway view of the x 
variable length intake manifold at right clearly shows one of the 
crossover butterfly valves. The valve operation is dependent on engine 


rpm. 


cidedon after evaluatinga pulse width 
modulation (PWM) system. The PWM 
system had the advantage of allowing 
stepless variable fan speed control but 
it was not selected because it was not 
sufficiently proven to meet Ford in- 
service durability criteria. 


Intake manifold control 


The new EF Falcon features a clever 
and compact dual intake runner sys- 
tem for the manifold. Depending 


SECONDARY 
RUNNER 


RUNNER VALVE 


on the movement of six 

internal crossover butterfly 

valves, the intake air is ei- 

ther forced to flow through a short 
primary runner only or to take a longer 
path through a secondary runner. Fig.2 
shows a cross section of the intake 
system. 

The different resonance character- 
istics of the dual length runners means 
that the volumetric efficiency of the 
engine is boosted at two different rpm 


The bar across the under-bumper air intake on Fairmont models (left) needs to 
be precisely angled during manufacture so that it doesn’t degrade cooling 
performance. The above-bumper grille is a dummy & is there for styling only! 
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points, rather than at a single point as 
for a single fixed length runner. By 
using dual-length runners, the reso- 
nant behaviour of the intake system 
can be tuned to provide maximum 
torque at low engine speeds and maxi- 
mum power at high engine rpm, with- 
out one compromising the other. 

Engine dynamometer testing by 
Ford indicated that a transition be- 
tween short and long runners at 
3800rpm gave the best results for the 
Falcon’s engine. In particular, the new 
engine has worthwhile improvements 
in both power and torque compared 
to the previous single length mani- 
fold ED design. 

Engine rpm is the single control 
criteria used to activate the manifold 
changeover. This is achieved by using 
the EEC-V module to control a sole- 
noid which, in turn, directs an engine 
vacuum source to actuate the butter- 
flies. sc 


Acknowiedgement 


Thanks to Ford Australia and the 
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the “SAE Australasia” journal of 
October/November 1994. 


Making PC boards 
from nanpas 

I have had good results in making 
PC boards from photocopies or laser 
prints. Here's the formulae and 
method for your readers: 

(1) Make a reversed original full 
size with any method you like then 
photocopy it. 

(2) Clean the PC board copper sur- 
face. Any method will do provided 
you have a shiny surface when you 
finish. Wipe it over with a cloth soaked 
in some methylated spirits. If it is 
physically and chemically clean, the 
surface will wet evenly when water is 
run over the surface. 

(3) Make up a solution of 50% 
Dupont thinners and white spirit by 
volume. This is a solvent for toner as 
used on photocopies. 

(4) Place the toner side of the pho- 
tocopy against the copper side of a 
blank PC board and lightly apply the 
solvent to the rear of the photocopy 
with light pressure. Ensure that the 
paper is wet. With a little practice you 
will get the toner to come off cleanly 
onto the copper (now the right way 
around). 

(5) Let it dry for a few hours to 
ensure all of the solvent has evapo- 


Keeping faulty parts — a 
bn o theft?” 

I wish to comment on some 
moral and possibly legal aspects of 
the article “Serviceman’s Log” in 
the February 1995 issue of SILICON 
CHIP 


In this article the author tells 
how he was unable to repair a 
faulty remote control and eventu- 
ally sold its owner a new one. In 
the Serviceman’s words, “the old 
one finished up in the scrap box as 
a possible source of spare bits” 
(p.64). This raises some interest- 
ing questions. Did the Serviceman 
believe that he was entitled to keep 
the faulty device? If so, on what 
grounds, since it was clearly the 
customer’s property? 

Alternatively, if the customer 
had given it to the Serviceman, 


MAILBAG 


rated and to let the toner re-harden. 
Then etch and drill in the normal 
way. 

Graham Dicker, 

Kensington, SA. 


CD-ROMs have only 
660 megabytes 

Just a few thoughts on Darren Yates’ 
article on adding a CD-ROM to your 
computer, as featured in the February 
1995 issue of SILICON CHIP. 

(1) When installing any peripheral 
to a computer it is preferable to leave 
the computer plugged into a mains 
(240V) supply (with the power turned 
off). Otherwise there is no reference 
to ground and the mere act of inno- 
cently plugging in a card may in fact 
cause considerable damage to the com- 
puter, due to ESD that your body (and 
hand) will be wielding. Also for the 
above reasons, you should perform 
any “surgery” on a table or bench — 
not the carpet! 

(2) A CD-ROM at present is limited 
to 660 megabytes. This is the same 
whether the drive is double-sped or 
not as the mere act of swapping a CD- 
ROM into a double speed drive does 
not double the capacity of the disc. It 
merely doubles the drive’s motor 


surely this fact should be men- 
tioned. Later in the article, the Serv- 
iceman describes how he found 
and fixed the fault, concluding “so 
I now have a spare unit, which 
will come in handy for testing”. 
Did he tell the customer about this, 
and if not, why not? 

It would seem that the practice 
by servicemen of keeping faulty 
appliances or parts of such appli- 
ances is somewhat widespread, 
since another article (in another 
magazine) refers to “a working set 
that was junked because of a bad 
tube”. But if in each of these cases 
the owner’s permission had not 
been given (and there is nothing in 
the articles to suggest that it had), 
then isn’t this a form of theft? 

B. Smith, 

Glen Iris, Victoria. 


SILICON CHIP, 
PO Box 139, 
Collaroy, NSW 2097. 


speed which provides double the data 
transfer rate and hopefully half the 
access time. 

The reason we are “stuck” with 
660Mb capacity is to keep compatibil- 
ity with audio CDs. There is progress 
in developing a new standard which 
will allow much higher storage ca- 
pacity. 

I. Strawbridge, 

Canley Heights, NSW. 

Comment: We cannot agree with your 
suggestion to leave the computer con- 
nected to the mains while work is 
carried out on its insides. In fact, one 
of our own staff recently received a 
severe electric shock while installing 
an extra hard disc in one of our ma- 
chines. He had accidentally come into 
contact with a bare terminal on the 
mains switch — such things can hap- 
pen very easily. 

The reference to a double-speed CD- 
ROM having a 1.2Gb capacity is quite 
wrong — a silly mistake that was noted 
before going to print but by then it was 
too late. Philips and Sony have re- 
cently suggested a new standard for 
CD-video discs which will provide 
3.7Gb on one layer and 7.4Gb on two. 
This could ultimately be quadrupled 
if there is a move to blue laser LEDs. 


Comment: of course a serviceman 
needs a customer’s permission to 
keep any faulty parts or equip- 
ment that can not be economically 
repaired. No serviceman would 
simply assume that he is entitled 
to “confiscate” someone else’s 
property — if he did, that would 
indeed amount to theft. 

In fact, our Serviceman writer 
has alluded to this on a number of 
occasions in the past, when he has 
described how a customer has re- 
trieved a faulty board or whatever ` 
and prevented him from later fol- 
lowing up on the exact cause of 
the fault, to satisfy his curiosity. 

And as for a set with a crook 
tube, why would you want it back? 
Unless you have an identical set 
and intend keeping it for spares, 
it’s nothing more than junk. 
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The battery powered VW Golf CityStromer uses 
maintenance-free lead-gel batteries for a top 
speed of 100km/h & a range of about 80km. 
Refuelling takes on a new meaning with this car 
— just plug it into a handy power point. 


VW releases 
electric car 


5 ` 


The batteries (above) carry a 3-year warranty. They power a 17.5kW synchronous 
electric motor & this drives through a conventional clutch & gearbox. 


Now available in Germany, the battery- 
powered VW Golf is claimed to be the 
first production electric car to go on sale 
anywhere in the world. Its performance 
is poor relative to its petrol-powered 


brethren, though. 


By JULIAN EDGAR 


Manufacturers continue to trumpet 
their progress with electric vehicles; a 
technology largely stalled for the last 
20 years because of a lack of progress 
in battery design. However, unlike 
many manufacturers, Volkswagen is 
actually selling its design to the pub- 
lic; a welcome change from numerous 
electric ‘concept’ cars which have re- 
mained unavailable to the mass mar- 
ket. 

The VW Golf CityStromer uses 
maintenance-free lead-gel batteries 
which power a synchronous motor 
with an output of 17.5kW. This drives 
through a conventional manual gear- 
box and clutch. The CityStromer has 
a range of up to 80km, a top speed of 
100km/h and can accelerate to 60km/h 
in 13 seconds. By comparison, the 2- 
litre petrol-engined Golf can acceler- 
ate to 100km/h in the same time the 


battery-powered unit takes to get to 
60. It also has a range ofat least 560km 
and a top speed of nearly 200km/h. 

The batteries of the Stromer are split 
between the front and rear of the vehi- 
cle — a strategy designed to minimise 
the handling changes which would 
otherwise be associated with locating 
a heavy mass of batteries at one end of 
the car. Prototype vehicles covered 
around 1.4 million kilometres during 
testing and this provided VW with 
the confidence to offer a 3-year un- 
limited kilometre warranty on the bat- 
teries. 

Volkswagen also plans to release an 
electro-diesel hybrid at some stage in 
the future. In the meantime, the elec- 
tric vehicle is on sale in Germany for 
the equivalent of $33,000. There are 
no plans to sell the vehicle in Austra- 
lia at this stage. sc 
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Fun And Educational! 


Try Out Our Range Of 


Discovery Series Kits 


SEPRIL S 


All PCBs come solder-masked and with silk-screened component overlays. 


Fibre Optic Audio Link 9 


Roulette Wheel Ẹ 


Given the ability of fibre optics to deliver interference-free sound 
at the speed of light, it's fast taking over copper wire as the new 
standard for communications technology. Now’s your chance to 
learn all about fibre optics! This kit is perfect for installing in 
devices that have noise problems, static etc. Powered by two 9V 
batteries, it makes a significant difference to sound quality, 
allowing you to listen to interference-free transmissions. Comes in 
short form with a length of optic fibre cable, a pair of transmitter 
and receiver devices, electret microphone and all components. 
Cat K-2803 ; 


$4995 


Sub Woofer Amp QQQ] 


A sub woofer amplifier system with a continuous power MEW) 


capability of 320 watts into 4 ohms or 200 watts in to an 8 ohm load. 
It features a built-in two-way active cross-over with selectable cut-off 
frequencies, excellent noise and distortion performance plus, 
automatic signal muting when switched on and off. Provides 
frequency response of 10Hz to 70Hz/90Hz/120Hz (selectable) 
(Amplifier module:10Hz to 100KHz, 3dB) and Input 
Sensitivity/Impedance of 0.6v/47K for 200 watts RMS into 8 ohms. 
Comes with all components, hardware, transformer, pre-punched 
case (anodised matt black) sesesaesdssassa ; 
& pre-punched silk 
screened front panel. 


Ds S GAY 


FM Radio Trainer 9 


A great introduction to the basics of FM circuitry, this (MEW 


model is designed as a learning aid so it's easy to build. With an 
ultimate signal to noise ratio of 82dB, it provides top quality sound for 
all local stations and good reception for signals up to 70kms away. 
Supplied in short-form with all components, silk-screened and colour- 
coded PCB, hardware and comprehensive instructions. 


Cat K-5026 Š é 995 


EH Apr 95 


Just like running your own mini Casino! The wheel has two 
zeros (0 & 00) and 36 numbers (like a real one) and you 
simply press the button to set the ball in motion - it even 
makes a click as each number is passed, imitating a ball 
rolling over pockets. A set of game 

rules are provided, listing ways to 

place bets and what odds should be 

paid. The kit operates from a single 9V 

battery (not included) and is supplied 

in short form with all components, silk- 

screened & solder masked PCB & 

necessary hardware such as mini 


$9995 


Cat K-2804 
Photographic Timer QQ 


If you're having trouble timing photographic developing NE 


procedures, this low-cost kit is the answer! Perfect for light boxes 
and enlargers, it accurately switches on mains-powered 
fluorescent ultra-violet tubes or incandescent lamps rated at up to 
1200W for a pre-set time (1-450 seconds). It's perfect Power, 
Focus, Range, Start and Timer switches are all conveniently 
located on the front panel. The kit 
comes in short-form complete with all 
components, PCB, deluxe case, 
hardware and pre-punched silk- 


screened front panel. Š 9 99 5 : 


Cat K-3022 
+E) Apr '95 Note: Case style may vary 
to illustrated model. 


50 Watt Stereo Amplifier Module QQ 


Using two LM3886 monolithic power ICs, this stereo amplifier has 
no adjustments and delivers 50 watts per channel into 8-ohm 
loads or, with a reduced supply rail, 60 watts per channel into 
4 ohm loads. With supply rails of 35V- ult ty 

0-35V and input sensitivity of š a 
870mV RMS. Supplied in 
short form with all 
components, PCB and 
heatsinks. 

Cat K-5612 


ANAL Feb '95 


$7995 


Please contact your nearest store for availability as some kits may still be in production. 


ing You Need 


Maintenance! 
Logic Probe NEW 


You'll be able to check logic states at a glance! Power is 
obtained from the circuit being tested (4-16V) and 
High/Low/Pulse states are indicated by individual LEDS. 


With both audio and visual indication. 
aaa $9995 


16-Piece Computer 
Servicing Kit 


Do-it-yourself computer maintenance! Includes PLCC 
extractor and IC inserter, pliers, hex drivers, torx bits, 
screwdrivers, and a Pearl Catch, all in an attractive zippered 
case. 
Cat T-4843 BONUS 
Soldering Iron 
(T-2300) 


Valued at $19.95 


3.5 Digit Multimeter 


This accurate 19-range 
meter measures AC/DC 
voltages, DC current and 
resistance, plus it’s 
incredibly compact and 
easy to use! Has a diode 
test function, 10 Amp 
(DC) current range and a 
transistor test socket. 


Quality Soldering Iron - 
Bargain Priced! 


An extremely efficient 25W 
soldering iron with 240V operation, 370°C ear av 
operating temperature and long-life (Q-1004) 


replaceable tips. x s Valued at 


Cat T-2300 995 A 16.95. 


š is Ranges: 
Four fantastic tools in one! Dev: 0.2V, 2V, 20V, 200V, 1000V 
This pocket-sized butane-powered soldering iron has fully- ACV: 200, 750V 
adjustable temperature control (400 -1300 °C). Plus, when you DC Current: 200uA, 2000uA, 20mA, 200mA, 10A 


purchase the optional tips available, you can turn it into a handy ; E 
blowtorch, hot knife & hot air gun. Resistance: 200, 2K, 20K, 200K, 2M 


Cat T-1385 á Eg N IMROD* 


Buy 100 metres or more and 

receive 30% off! 
"Ç Ore Cat W-2101 m 

4-Core Cable 90°, 


At These Prices, 
You Can Fill Your Shelves! 


Six BD679 Projects 


Ideal for experimenters, it covers six ` SEX 
projects based on the BD679 Darlington ED 679 
transistor and even includes a bonus PROJECTS 
transistor! Additionally, it provides a 

computer evaluation project to fill you in 

on the technical side of computers. 


Cat B-3638 $ 3 50 


Electronics For 


Model Railways 


A practical and easy-to-follow guide to 
electronics in model railways covering: 
Level crossing lights, signals, tunnel 
stretchers, fibre optics, computers 8 
railways and more. A must for the radio 


enthusiast! $ 380 


Cat B-3642 

14 FM Bugs To Build 

A quality publication from Talking 
Electronics that demonstrates fourteen 
ways to build miniature FM transmitters 
and suggestions of how to put these to 
use. It's easy to read and fun to learn 
about electronics the hands-on way. 


Cat B-3650 $350 


5 More FM Bugs cat 8:3651 $3.50 


Smart Security Devices 
Book 1 


Save money and build your own modular 
alarm system or add to your existing 
set-up. A comprehensive book on how to 
protect your home, using both large and 
small systems, in the most cost-effective 


way. Š 360 


Cat B-3652 
MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 


Leorning Electronics 
Book 1 


Designed for the beginner, it's very 
easy to follow with hundreds of 
illustrations to take you through the 
step-by-step lessons in both practice 


and theory. $350 


Cat B-3670 
$3.50 


LEARNING 
ELECTRONICS 


Book 2 B-3672 


Digital Electronics 
Revealed 


In a clear hand-written grid-page 
format, this book provides all the 
information you need to understand 
digital electronics equipment. 
Distributed exclusively through Dick 
Smith Electronics stores, it's a concise 
and easy to read publication. 


Cat B-3675 $500 


Electronics Notebooks 


Their notebook style makes them 
more comprehensive and easier to 
follow than standard books on 
electronics. Ideal for students, 
technicians, teachers and enthusiasts. 


Volume 1 Cat B-3680 $5.00 
Volume 2 cat B-3682 $4.00 
Volume 3 cat B-3683 $2.80 
Volume 4 Cat B-3684 $4.00 
Volume 6 cat B-3686 $4.00 
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The Latest In UHF From Uniden! 


scanning And Sel-Call UHF CB 


The UH-099 is a 40-channel mobile UHF CB complete with built-in programmable Sel- 
Call. Selective Calling (Sel-Call) allows you to receive/transmit calls selectively on a 
shared channel so you'll only hear the calls you want. Add to this outstanding features 
like Tone Squelch Scanning and Group Calling, and you have a state-of-the-art UHF 
transceiver. Comes complete with microphone, mounting hardware and power lead. 


Ka 1 year warranty uniden. $399 
60XLT Scanner Uniden UH-053 UHF CB 


Simple-to-use 10-channel ` Provides coverage of the first 16 
scanning receiver for listening . channels of the UHF CB band, with 

to known VHF/UHF services. selectable repeater operation on 
Covers 66-88, 137-174, and channels 1-8 inclusive. Simplex 
406-512MHz. Also great for operation on all 16 channels is 
listening to ethnic language selectable if repeater access 
services that don’t is not required. Supplied with 
operate on the FM a NiCad battery pack, AC 
broadcast band. charger, belt-clip, and flexible 
Cat D-2746 antenna, ready for operation. 


$1699 


microphone (D-2025) is also 
uniden. 


Scanner Discone 
Antenna 


New from Benelec, this 
quality Australian-made 
scanner discone antenna 
provides excellent receive 
performance across the 
entire 60 to 1000MHz 
range, making it ideal for 
use with many of today’s 
wide-band scanning 
receivers. It uses 
stainless-steel hose 
clamps for mounting the 
antenna to your mast. 
Uses an SO-239 in the 


available for more convenient 
belt-mounted usage. 


Cat D- H 
"a z AUNiden. 


Š 269 base of the antenna for 
coax connection. 
Breakthrough Cat D-4845 $9995 
Price! 


You Can’t Get Cleaner Than Electrolube! 


Electronic Electrolube Ultrasolve |sopropernol Contact (EN 
Cleaning Critical cleaning of delicate Cleaning Cleaner/Lubricant 
Solvent electronic, electrical and Solvent Cleans and lubricates 
Fast-drying non-toxic mechanical assemblies. Can Suits all electronic electrical contact 

and non-flammable be used on plastics and cleaning applications. surfaces, restoring 
Cleaning solvent for use rubbers. Safe on even the operation and ensuring 


MELECTROLUBE MI 


on delicate electronic 200mI most sensitive long-life and exceptional 
components. Safe for Cat N-1170 $1295 plastics and rubbers. wear protection. 200ml. 
surrounding plastic 400ml. Cat N-1118 


canoa $]695 canne $2295 casas $2795 . 516° 


PHONE, FAX & MAILORDER SERVICE 


AUSTRALIA: Outside Sydney: FREE Call (1800) 22 6610 
Sydney and Enquiries - (02) 888 2105 
Fax: (02) 805 1986 or write to 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 
NEW ZEALAND: Phone: (09) 480 8049 or (09) 480 3331 
Fax: (0800) 800 290 or write to 
Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 
All major Credit Cards accepted. Overnight Courier Available. 


sale at 
stores! 


azine is now on 
New Zealand 


This mag 
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RADIO 1 


“VI 
RAINE 


This FM Radio Trainer is ideal for learning the 
basics of FM circuitry. By building it, you will 
not only gain a very good understanding of FM 
receiver principles but will also acquire an FM 
radio which has very good performance. 


By JOHN CLARKE 


The AM Radio Trainer described in 
SILICON CHIP in June 1993 was very 
popular with schools and TAFE col- 
leges as a project to demonstrate re- 
ceiver principles. However, since then, 
many popular AM stations have 
moved across to the FM band, so many 
people would now prefer to build an 
FM radio. 

The SILICON CHIP FM Radio Trainer 
is designed as a learning aid for peo- 
ple studying electronics. Most mono 
FM receivers use one or two inte- 
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grated circuits (ICs), with a few exter- 
nal components. However, for this 
design, we have opted for a more dis- 
crete approach, so that the major cir- 
cuit blocks are all clearly separated. 
To simplify construction, we have 
produced a PC board which has a 
screen printed overlay. This shows 
the position of each component plus 
its circuit interconnections. In addi- 
tion, the layout on the PC board closely 
follows the circuit layout, so that the 
novice can easily come to grips with 


P1.1 


the functions of the various compo- 
nents. " 

Although some ICs have been used 
in the circuit, each only performs a 
single task. The circuit is therefore 
discrete in the sense that each func- 
tionalblock is separate and this makes 
it easy to understand what it does. 
The tuner is also easy to build and 
align, despite the fact that some coil 
winding is involved (full details will 
be published next month). 

The alignment is carried out with 
the aid of a simple 10.7MHz oscilla- 
tor, which we will describe next 
month. Apart from that, the only other 
items required for alignment are a 
multimeter and a plastic trimming 
tool. 


Performance 


The performance of the FM Radio 
Trainer is shown by the accompany- 


ing graphs and the specifications 
panel. As shown, the usable RF signal 
level is around 30uV, at which point 
the audio signal level is about 6dB 
down (half level). At 100uV, the sig- 
nal-to-noise ratio is better than 70dB 
which is quite a good figure. The ulti- 
mate signal-to-noise ratio is 82dB and 
there are very few commercial tuners 
which would approach this figure. 

So although the radio is not super 
sensitive, it provides excellent per- 
formance on all local stations, with 
good reception for signals up to 70kms 
away. In fact, this receiver will better 
many commercial receivers when it 
comes to performance. 


What is FM anyway? 


Before getting involved in how the 
circuit works, let’s first take a look at 
the basic principles of FM transmis- 
sion. 

FM or frequency modulation is a 
method of applying information to a 
radio frequency (RF) carrier. If the RF 
carrier is fixed at one particular fre- 
quency and level, then the only way 
that information can be conveyed is 
by switching the RF signal on and off. 
This is the technique used for Morse 
Code. 

By suitably modulating the carrier 
with another signal, however, we can 
transmit speech or music. One method 


is to vary the level of the car- 

rier as shown by the bottom 

waveform of Fig.1. This tech- 

nique is called amplitude 
modulation (or AM) and we can de- 
tect these changes in amplitude using 
a suitable AM receiver that’s tuned to 
the carrier frequency. 

Frequency modulation (or FM), on 
the other hand, conveys information 
by varying the frequency of the car- 
rier. Fig.1 shows a typical FM wave- 
form. Note that the amplitude of this 
waveform is kept constant. 

At the other end, the variations in 
carrier frequency are detected (or de- 
modulated) in the receiver to recover 
the original audio. Any variations in 
amplitude that may occur in the re- 
ceived signal are effectively ignored, 
which means that FM receivers are far 
less prone to electrical interference 
than their AM counterparts. 

Broadcast band FM transmitters 


FM 
SIGNAL 


AM 
SIGNAL 


Fig.1: an FM signal (top) conveys 
information by varying the frequency 
of the carrier. In an AM signal, it is 
the carrier amplitude that is varied. 


modulate the RF carrier by a maxi- 
mum of 75kHz above and below the 
carrier frequency. They also include 
pre-emphasis, whereby signals above 
3.183kHz (a 50us time constant) are 
boosted. These signals are subse- 
quently restored to normal in the re- 
ceiver using a complementary de- 
emphasis circuit. The idea here is to 
reduce high-frequency noise in the 
output of the tuner. 


Block diagram 


The circuit for the FM Radio Trainer 
is based on the superheterodyne prin- 
ciple. Fig.4 shows the general con- 
figuration. The antenna at left feeds 
into a bandpass filter, which is a par- 
allel resonant circuit comprising in- 
ductor L1 and two capacitors. These 
tune the filter to the centre of the FM 
band (ie, to around 100MHz). 

Following the bandpass filter is an 
RF amplifier stage. This stage has a 
parallel resonant circuit which is 
tuned by L2 and variable capacitor 
VC1. The latter is one section of a 
tuning gang capacitor and can tune 
the RF amplifier to any nominal fre- 
quency from 88-108MHz. The band- 
width of the tuned circuit is about 
200kHz. 

By this means, the wanted (or tuned) 
signal is amplified, while other sig- 
nals are rejected. 

Following the RF amplifier, the sig- 
nal is fed to the mixer (Q2 & T1) 
where it is mixed with the local oscil- 
lator signal. VC3, the second section 
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OUTPUT (dB) 


20 100 


RF INPUT (uV) 


Fig.2: these curves plot the hum & noise performance of the prototype. They 
also show the audio output level & the filtered detector output (TP2-TP3) 
voltage. Full limiting does not occur until the RF input reaches about 600,V but 
this is not important in this circuit due to the type of detector employed. 


of the tuning gang capacitor, tunes the 
local oscillator by resonating with in- 
ductor L3. In operation, the local os- 
cillator runs at 10.7MHz less than the 
tuned RF signal (ie, it runs from 77.3- 
97.3MHz, depending on the setting of 
VC3). 

It is in the mixer that the superhet- 
erodyne process takes place. The word 
“heterodyne” refers to a difference in 
frequency or beating effect, while the 
“super” prefix refers to the fact that 
the beat frequency is supersonic (ie, 
well beyond the range of human hear- 
ing). 

Four signals are produced as a re- 
sult of the mixing process: the two 
original signals plus the sum and dif- 
ference frequencies. These are then 
passed to an IF (intermediate fre- 
quency) amplifier and bandpass filter 
stage based on IC1-IC3, XF1 and Q4. 
This stage is tuned to ensure that only 
the 10.7MHz difference frequency 
(now known as the IF) is allowed to 
pass. 

In reality, the IF amplifier consists 
of four separate amplifier stages (IC1, 
IC2, IC3 & Q4) which, when losses in 
the bandpass filter are taken into ac- 
count, have an overall gain of about 
1000. This figure is low by compari- 
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son with typical FM tuners which 
generally have an IF gain of 10,000 or 
more to ensure that the IF signal is 
driven into limiting. 

Limiting 

Limiting simply refers to the fact 
that the signal is driven well into over- 
load in the IF amplifier stages. This is 
done to eliminate any amplitude vari- 
ations in the tuned signal before it is 
fed into the demodulator. This is one 
of the factors that enables FM tuners 
to reject atmospheric and man-made 
noise. 

Note that no distortion is introduced 
by the limiting process because the 
final stage is tuned to 10.7MHz. This 
filters out any harmonics which would 
normally result when an amplifier is 
driven into overload. 

In this circuit, however, the gain is 
too low for limiting to occur at low 
signal levels (ie, less than about 
600uV). This doesn’t really matter 
though, because the type of detector 
used here has a high degree of AM 
rejection. 

As alluded to earlier, the local os- 
cillator frequency always “tracks” the 
tuned frequency of the RF amplifier 
so that the difference between their 


TP2-TP3 SIGNAL LEVEL (V) 


0 
10k 100k 


output frequencies is 10.7MHz. So if 
the radio is tuned to 88MHz, the local 
oscillator will be set to 88 - 10.7 = 
77.3MHz. Similarly, if the radio is 
tuned to the upper limit of the FM 
band at 108MHz, the local oscillator 
operates at 97.3MHz. 

All this happens automatically by 
virtue of the 2-section tuning gang — 
one section controlling the RF ampli- 
fier and the other the local oscillator. 

The 10.7MHz difference frequency 
is standard for broadcast band FM 
receivers. The big advantage of pro- 
ducing an IF signal is that we now 
only need to provide gain at one fre- 
quency rather than for the whole 88- 
108MHz range which would require 
complicated filters and a multi-gang 
capacitor to track with the local oscil- 
lator. 

The output from the IF stage is now 
fed to a demodulator (T4, D1 & D2) to 
recover the audio signal. This stage 
also includes the necessary de-em- 
phasis to compensate for the pre-em- 
phasis in the treble of the transmitted 
signal. From there, the demodulated 
audio is fed to an audio amplifier 
(IC4) and this then drives the loud- 
speaker. 


Automatic frequency control 


There’s one important feature that 
we haven’t yet mentioned and that’s 
the AFC line. AFC stands for auto- 


matic frequency control and it works 
to keep the local oscillator in lock 
with the tuned signal, so that the ra- 
dio does not drift off station. It also 
produces a “snap-in” effect, whereby 
the station suddenly locks in as the 
tuning approaches the station fre- 
quency. 

As shown on Fig.4, the AFC line is 
derived from the demodulator. The 
resulting control voltage is then fed 
back to the local oscillator. We'll ex- 
amine the control action in some de- 
tail when we come to the circuit de- 
scription. 


Circuit details 


Refer now to Fig.5 for the circuit of 
the FM Radio Trainer. It’s main com- 
ponents are dual-gate Mosfets Q1, Q2 
& Q4, high frequency transistor Q3, 
three HF (high frequency) gain blocks 
(IC1-1C3), and audio amplifier stage 
IC4. The function of each stage is 
shown on Fig.5 and, in addition, each 
stage can be directly related back to 
the block diagram (Fig.4). 

Starting at the antenna, the incom- 
ing RF signal is coupled to the junc- 
tion of two capacitors (39pF & 47pF) 
which, together with parallel induc- 
tor L1, form the input bandpass filter. 
A 1kQ resistor is included in parallel 
with L1 and this damps out the Q of 
the filter so that it covers the entire 
FM band without adjustment. 

This input filter prevents signals 
with frequencies outside the FM band 
from entering the circuit and possibly 
overloading the following stages. 

Following the input filter, the RF 


88-108MHz 
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Fig.3: the tuner has excellent distortion characteristics, as revealed by these 
plots at 60kHz deviation & 75kHz deviation (measured at the demodulator 
output). Note that the THD is 0.32% at 1kHz & 75kHz deviation & less than 


0.2% at 1kHz & 60kHz deviation. 


signal is fed via RF1 to Q1. This is a 
BFR84 dual-gate Mosfet amplifier 
which operates in common source 
configuration. Its quiescent current is 
set by the 330Q source resistor and 
this is bypassed by a .O1uF capacitor 
to ensure maximum AC gain. The gain 
is set to a high value by biasing G2 to 
around 6.5V, as set by the 10kQ and 
27kQ bias resistors. 

The amplified signal appears at Q1's 
drain and is tuned mainly by variable 
capacitor VC1 and inductor L2. Note 


77.3-97.3MHz 


that the junction of L2 and the 47Q 
decoupling resistor is bypassed by a 
.01uF capacitor. As a result, L2 is ef- 
fectively grounded at this point as far 
as RF signals are concerned. The same 
technique is used to provide an RF 
ground for one side of L3 in the local 
oscillator. 

The 56pF capacitor in series with 
VC1 effectively reduces the tuning 
capacitance range from 2-160pF to 
1.9-41pF. This is done to restrict the 
bottom end of the tuning range to the 


_ 


SPEAKER 


Fig.4: the incoming RF signal passes through a 
bandpass filter & is then fed to a tuned RF amplifier 
stage. The tuned signal is then mixed with the local 
oscillator signal to produce a 10.7MHz IF which is 
then further amplified & fed to the demodulator. 
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Fig.5 (left): each stage in the circuit is 
labelled & can be directly related back 
` to the block diagram (Fig.4). Dual-gate 
Mosfet Q1 forms the heart of the 
tuned RF amplifier, while Q2 is the 
mixer. IC1, IC2, IC3 & Q4 form the IF 
amplifier stages, & T4, D1, D2 & their 
associated resistors & capacitors form 
a ratio detector. Varicap diode VC5 
provides AFC for the local oscillator. 


broadcast band. In addition, trimmer 
capacitor VC2 is included in parallel 
with these two components and is 
used to set the minimum tuning ca- 
pacitance. It is adjusted during 
alignment so that the maximum tun- 
ing frequency is 108MHz. 


Local oscillator 


Q3 and its associated components 
make up the local oscillator. This tran- 
sistor is biased by the 10kQ and 18kQ 
resistors connected to its base, and by 
a 560Q emitter resistor. It oscillates by 
virtue of its tuned collector load and 
the 3.9pF feedback capacitor between 
its emitter and collector. 

The collector load is tuned using 
VG3, while the series 82pF capacitor 
effectively reduces VC3’s range to 2- 
37pF (down from 2-67pF) to limit the 
bottom end of the frequency range to 
the required value. VC4 sets the mini- 
mum capacitance across L3 and is 
adjusted during alignment to set the 
upper frequency limit of the local os- 
cillator. 

For this reason, a test point (la- 
belled TP1) has been provided at Q3’s 
emitter to allow a frequency meter to 
be connected. 


Mixer stage 


The output from the local oscillator 
(LO) appears at Q3’s collector and is 
lightly coupled into the G2 input of 
Q2 via a 4.7pF capacitor. Note: also 
that a 330pF capacitor is used to shunt 
some of the LO signal to ground, to 
reduce the level injected into the 
mixer. This is necessary because too 
much oscillator signal can reduce re- 
ceiver sensitivity. 

Q2 functions as the mixer stage — it 
mixes the LO signal with the tuned 
RF signal which is fed (via a 220pF 
capacitor and RF2) to its G1 input. 
The bias for G2 is set to about 5.1V by 
two 10kQ resistors, while G1 is biased 
to ground by a 470kQ resistor. RF2 is 


50dB quieting sensitivity 
Signal-to-noise ratio 


Hum & noise 
Distortion 


Frequency response 


Demodulator output 


De-emphasis 


AM rejection for 30% modulation ... 


Current drain 
Minimum operating voltage 
Maximum operating voltage 


82dB with respect to 150mV (see 
Fig.2) 

-75dB with respect to 150mV 
0.32% THD at 1kHz 8. 75kHz 
deviation; «0.296 at 1kHz 8 60kHz 


deviation (measured at demodulator 
output) 


-3dB at 3Hz 8 30kHz at 
demodulator output; -3dB at 40Hz & 


30kHz at power amplifier output 


150mV RMS for 75kHz deviation at 
1kHz 


50us 


30dB for 100uV input; 53dB for 
1mV input 


110mA @ 9V & minimum volume 


Note: although a 9V battery can be used to power the FM Radio Trainer, it will 
have a relatively short life. For prolonged usage, we recommend powering it 
from a 9V 300mA DC plugpack. Be sure to remove battery first. 


included to prevent parasitic oscilla- 
tion in Q2. 

Q2’s drain load is tuned to 10.7MHz 
using a 68pF capacitor and an adjust- 
able ferrite-cored inductor (the pri- 
mary winding) in IF transformer T1 
(between pins 1 & 3). Note that the pin 
3 end of the primary is grounded at 
RF via a.O1uF capacitor, which means 
that the inductor is effectively in par- 
allel with the 68pF capacitor. 

As a result of this tuning, Q2 oper- 
ates as a very efficient amplifier over a 
narrow band centred on 10.7MHz, 
while frequencies outside the wanted 
band are strongly rejected. These fre- 
quencies include the original RF sig- 
nal, the LO signal and the sum of 
these two signals. Only the 10.7MHz 
difference signal is allowed to pass. 

Note that Q2’s drain current is fed 
via the primary winding in T1. Simi- 
larly, the drain current for Q1 is fed 
via inductor L2, while Q3’s collector 
current is fed via L3. 


Gain stage 
The secondary winding of T1 (pins 


5 & 4) now couples the IF signal from 
the mixer to gain stage IC1 via a .01uF 
capacitor. IC1 is an NE5205AN wide- 
band high-frequency amplifier which 
operates with a fixed gain of 20dB 
(x10). Its supply rail is derived from 
the 9V rail via a 100Q resistor and is 
decoupled using a. O1UF capacitor to 
ensure stability. 

Note that input and output cou- 
pling capacitors, in this case .O1uF, 
must be used here to prevent shunt- 
ing of the internal bias voltages. Note 
also that the input and output imped- 
ances of the NE5205AN are a nominal 
75Q. 


Ceramic filter 


Following IC1, the IF signal is cou- 
pled to ceramic filter XF1 via trans- 
former T2. It is then fed via trans- 
former T3 to a second identical 20dB 
gain stage based on IC2. This stage 
functions as the second IF amplifier. 

The ceramic filter (XF1) is there to 
provide further rejection of unwanted 
signals. This is a bandpass filter with 
a 10.7MHz centre frequency and a 
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PARTS LIST 


1 PC board, code 06303951, 
363 x 115mm, with screen 
printed component overlay 

3 pieces of blank PC board, 
19mm x 70mm 

2 pieces of blank PC board, 25 x 
90mm 

1 piece of blank PC board, 19 x 
90mm 

1 35mm diameter self-adhesive 
tuning dial 

1 57mm diameter 8-ohm 
loudspeaker 

1 9V PC-mount battery holder 
plus mounting screws 

1 9V 216 battery 

1 SPDT toggle switch (S1) 

6 25mm tapped spacers plus 6- 
screws 

2 15mm diameter knobs 

1 50kQ log pot (16mm) (VR1) 

1 panel mount PAL socket 

1 PAL line plug with plastic outer 
case 

1 715mm telescopic antenna 
(eg, Tandy 270-1406) plus 2 x 
20mm screw & nut 

1 miniature dual tuning gang, 2- ` 
160pF & 2-67pF, with dial & 
mounting screws (VC1,VC3) 

1 Murata SFE10.7ML 10.7MHz 
ceramic filter (XF1) 

1 16mm pot shaft assembly (see 
text) 

1 13mm round screw-on rubber 
foot 

20 PC stakes 


Semiconductors 

3 NE5205AN wideband 
amplifiers (IC1-1C3) 

1 LM386 power amplifier (IC4) 

3 BFR84 dual gate VHF Mosfets 
(Q1,Q2,Q4) 

1 BF199 NPN VHF transistor (Q3) 

1 BB119 varicap diode (VC5) 

2 1N4148 signal diodes (D1,D2) 


Capacitors 

2 470uF 16VW PC electrolytic 
1 100uF 16VW PC electrolytic 
1 10uF 16VW PC electrolytic 
2 1uF 16VW PC electrolytic 

1 .047uF MKT polyester 

22 .01uF ceramic 

1 .0068uF MKT polyester 

2 390pF ceramic 
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1 330pF ceramic 

1 220pF ceramic 

1 100pF NPO ceramic 
1 82pF NPO ceramic 
1 68pF NPO ceramic 
2 56pF NPO ceramic 
1 47pF NPO ceramic 
1 39pF NPO ceramic 
1 10pF NPO ceramic 
1 4.7pF NPO ceramic 
1 3.9pF NPO ceramic 


Trimmer capacitors 
2 1.8-22pF trimmers (VC2,VC4) 
1 3-28pF trimmer (VC6) 


Resistors (0.25W, 1%) 


-1 470kQ 3 1kQ 


1 270kQ 
2 100kQ 3 3300 
2 47kQ 3 1000 
1 27kQ 1759 
2 18kQ 1689 
4 10kQ 4470 
1 8.2kQ 2 100 
2 5.6kQ 


1 560Q 


Coils & ferrites 

2 Neosid type A adjustable 
inductance assemblies; 99- 
007-96 base, former, can & 
F29 screw core (T1,T4) 

2 balun formers, 6 x 13 x 8mm; 
Philips 4313 020 4008 1 
(T2,T3) 

2 RFI suppression beads, Philips 
4330 030 3218 2 (RF1,RF2) 


Wire 

1 300mm length of 0.8mm 
ENCW 

1 1-metre length of 0.25mm 
ENCW 

1 1-metre length of 0.125mm 
ENCW 

1 300mm length of 0.8mm tinned 
copper wire 

1 40mm length of 3-way rainbow 
cable 

1 40mm length of twin 
loudspeaker lead 


Miscellaneous 

Plastic alignment tool, four rubber 
feet for mounting PC board, 
10.7MHz alignment oscillator (to 
be described) 


280kHz bandwidth. However, it does 
require nominal 300Q source and out- 
put loads to obtain the correct ampli- 
tude and frequency characteristics. 

This requirement has been provided 
by including T2 and T3. These two 
transformers provide the correct 
75Q:300Q and 300Q:75Q impedance 
matching between IC1 and XF1 and 
between XF1 and IC2. If you are won- 
dering why these transformers only 
have a 2:1 turns ratio, just remember 
that the impedance ratio is multiplied 
by the square of the turns ratio. So a 
2:1 winding ratio produces the 4:1 
impedance ratio required. 

The output from IC2 appears at pin - 
7 and is fed to a third IF amplifier 
stage based on IC3. From there, the 
signal is coupled to G1 of dual-gate 
Mosfet Q4 which functions as a fourth 
IF amplifier stage. Its drain load is 
tuned to 10.7MHz by a 56pF capaci- 
tor, trimmer VC6 and the primary of 
T4. The 75Q resistor on G1 provides 
the correct loading for IC3. 

Taken together, the four IF ampli- 
fier stages and the bandpass filter pro- 
vide a gain of about 1000 at 10.7MHz, 
with a bandwidth (or selectivity) of 
280kHz. This means that signals at 
10.7MHz +280kHz are amplified and 
fed through to the demodulator, while 
higher and lower frequencies are ex- 


cluded. 


Demodulator 


To demodulate an FM signal, the 
demodulator (or detector) must pro- 
duce a change in audio level as the 
signal deviates from the 10.7MHz cen- 
tre frequency. The greater the devia- 
tion, the greater the output level that 
must be produced. The frequency of 
the recovered audio depends on the 
rate of the deviation. 

Fig.6 shows the response curve of 
the demodulator. This is often called 
an “s-curve” but the important thing 
is that it is linear over the -75kHz to 
+75kHz deviation range. As the fre- 
quency is shifted above 10.7MHz, the 
demodulator voltage goes increasingly 
positive. Conversely, as the frequency 
shifts below 10.7MHz, the demod- 
ulator voltage goes increasingly nega- 
tive. 

The demodulator is based on the 
windings in T4 plus diodes D1 and 
D2 and their associated capacitors. 
The secondary winding (pins 6 & 5), 
along with its parallel 100pF capaci- 
tor, resonates at a nominal 10.7MHz 


and this is set during alignment by 
adjusting a ferrite slug in the coil. 

In addition, there is a third winding 
(sometimes called a tertiary winding) 
which connects to the centre-tap of 
the secondary. The other end of this 
winding connects to the output of the 
demodulator (ie, the junction of the 
two 390pF capacitors) via a 68Q resis- 
tor. 

The tertiary winding is wound di- 
rectly over the primary to ensure close 
coupling, so that the signal phases in 
both windings are the same. At the 
10.7MHz resonance frequency, both 
ends of the secondary are 90° out of 
phase with respect to the primary and 
180° out of phase with each other. In 
addition, the voltage across the sec- 
ondary is 90° out of phase with the 
tertiary winding. 

As a result, two equal voltages of 
opposite polarity are applied to D1 
and D2 and so equal but opposite 
voltages are applied across the two 
390pF capacitors. Since the voltages 
across the two 390pF capacitors are 
equal, their centre-point voltage is zero 
(and there is no output). 

Any frequency deviations from 
10.7MHz, however, produce a corre- 
sponding phase shift in the second- 
ary. The centre-tapped secondary 
winding then becomes unbalanced, 
so that the voltage at one end (with 
respect to the centre tap) is greater 
than the voltage at the other. 

Hence, when the FM signal is above 


10.7MHz, the output from D1 is greater 
than the output from D2. Thus, the 
junction of the two 390pF capacitors 
goes positive. Conversely, when the 
FM signal is below 10.7MHz, the out- 
put from D2 is greater than the output 
from D1 and the junction of the 390pF 
capacitors goes negative. 

Hence, as the FM signal deviates 
above and below 10.7MHz, the result 
is an audio signal at the junction of 
the 390pF capacitors. 


AM rejection 


In order to make the FM detector 
less sensitive to changes in the IF 
level, the total voltage across the two 
390pF capacitors is stabilised so that 
it cannot vary at an audible rate. This 
is achieved using a filter network con- 
sisting of two 1kQ resistors and a 10uF 
capacitor. 

The effect of the 10uF capacitor is 
to keep the sum of the voltages across 
the two 390pF capacitors constant. 
This means that variations in the level 
of the FM signal will not produce 
variations in the output of the demod- 
ulator. 

The two 5.6kQ resistors and their 
parallel .O1uF capacitors provide con- 
venient test points which are used 
during the alignment procedure. 

This type of FM demodulator is 
called a ratio detector. It differs from 
other FM detectors such as the Foster- 
Seeley detector because, as we have 
just seen, it incorporates AM rejec- 


tion. This is important in the circuit 
because, as discussed earlier, limiting 
does not occur on low-level signals. 


De-emphasis 

The output from the demodulator 
is de-emphasised using an 8.2kQ re- 
sistor and a .0068uF capacitor, and 
then fed to audio amplifier stage IC4. 
IC4 operates with a gain of 20; its 
output appears at pin 5 and drives an 
8-ohm loudspeaker via a 470uF ca- 
pacitor. VR1 functions as the volume 
control, while a Zobel network con- 
sisting of a 10Q resistor and a series 
.047uF capacitor is connected across 
the output to ensure stability. 

Power for the audio amplifier is 
derived from the 9V rail via a 10Q 
resistor and a 470uF decoupling ca- 
pacitor. This arrangement ensures a 
low impedance supply for IC4 over 
the life of the battery. 


Automatic frequency control 


As well as being fed to IC4, the 
demodulated signal is also filtered 
using a 47kQ resistor and a 1pF ca- 
pacitor and applied to the anode of 
varicap diode VC5. At the other end, 
VC5's cathode is connected viaa47kQ 
isolating resistor to a 1.37V bias vol- 
tage, as set by a voltage divider con- 
sisting of 100kQ and 18kQ resistors. 

Because it is a varicap diode, VC5 
varies its capacitance according to the 
voltage across it. Its anode is at RF 
ground due to the .01pF capacitor, 
which means that VC5 and its series 
10pF capacitor are effectively in par- 
allel with the tuned circuit incorpo- 
rating L3. 

We can now see how VC5 provides 
automatic frequency control. When 
the radio is correctly tuned, the fil- 
tered output from the demodulator 
(ie, the AFC control line) is at OV DC. 
However, if the local oscillator drifts 
off frequency, or if the tuning is slightly 
off frequency, then the AFC control 
line will apply a DC bias to VC5’s 
anode. 

As aresult, VC5 changes its capaci- 
tance and this shifts the local oscilla- 
tor back to its correct frequency. The 
1uF capacitor across the AFC line pro- 
vides a long time constant so that the 
low frequency audio response is main- 
tained down to below 20Hz. 

That describes the circuit descrip- 
tion. Next month, we will continue 
with the full details on construction 
and alignment. sc 
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ALTRONIC 


COMPONENTS e Overnight Deliverye 


WIDE 


(Designed by Altronics) This fantastic 
design includes an 


this Month When ` You Call Us On 1-800 670 072. 


AUSTRALIA 


o natural un-coloured high definition audio is the best way 
to describe this amplifier. The sound quality and overall specifications 
of this amplifier will compliment any sound system. 

» # CD, tuner, VCR, AUX 1, AUX 2, Tape loop inputs 
* Headphone amplifier e Attractive, professionally, printed and punched ™ 
front panel « 2U (88mm), 19’ Chassis supplied with a durable, industrial grade powder 
coat finish # Includes toroidal power 
transformer for minimal hum, heat and 
greater efficiency * Very simple to build 
and construct e Chassis can be rack or 
desk mounted 


51359349" 


The power amplifier circuit of each of these kits 
comprises of a single National Semiconductor 


an amazing diz 
against over voltage, over current, thermal 
runaway, short circuit load etc. 


(See SC Feb 95) This is a complete stereo ; 
output module, including heatsinks, power 
supply components (less transformer), mak- 
ing it an extremely compact amplifier. 
Designed around the National LM3886 flat- 
pack IC. K 5130 


S - FAX (09) 328 34876 


microprocessor 
conttolied eight channel 
digital voice recorder. Requires 
no battery back up for memory. Will 
record up to 8 different messages, with a 
total time up to 16 seconds. Each message 
can be individually triggered. Features 
chime function, an on-board 2 watt amplifi- 
er, negative or positive trigger, once only or 
recycling announcement penn 
function ete. 


K 9580 $109” 


(See EA Feb 
“89) This is a x 
companion kit a a sa : 
for our 1/O a : 
Adaptor kit oe 
(K 2850). It has four relay outputs and 
eight opto-isolated inputs. This kit con- 
tains all parts necessary to construct 
both the input and output stages and 
even gives basic information on 240 volt 
triac controlling. As there is no profes- 
sional software available for these items, 
a Qbasic program listing is supplied to 
help you complete your pro- 

ject. 


K 2852 $34° 


(See EA July ’91) 
Using this mod- 
ule you can com- 
puter control all 
Kinds of things 
such as security 
systems, stage lighting, model railways, water- 
ing systems etc. The unit simply connects toa 
standard RS232C serial port on any PC. It has a 
8 digital inputs controlling 8 outputs. A simple 
addressing systems allows multiple units to be 
“daisy chained” from a single RS232C 

port, expanding the number of inputs 

and outputs up to 64. 


K 2850 $59% 


© ALTRO 


Uses the Virtually Indestructible LM3886 Power IC 


LM3886 chip. This brilliant new IC incorporates 
ty of on board device protection 


FREECALL 1-800 999 007 PERTH (09) 328 1599 


Our 1995 Catalogue now contains even more fantastic products and greater value than ever before. PS e 
We still offer the technical help that only a staff of electronic enthusiasts like yourself is able to sdastable 
give. Of course, in addition to this we have our FAMOUS OVERNIGHT DELIVERY Australia Wide, with frequency 
Credit Card phone orders up to 4pm (E.S.T.) Monday to yé Quality products at DIRECT cut 
IMPORT PRICES, means you save up to 50%! off, 
Regards, Jack O’Donnell, Managing Director IRS con n 
, pre- 
ae man ge 
and phase 
K 5180 shifter allowing the driving of amplifiers in | 
either bridge or single configuration. It also 


$189% features compressor limiting which means 
no harsh clipping if over-driven and an 
En automatic power up / power down in 
response to the audio input. For maximum 
compatibility it's inputs can be driven from 
either speaker or line level. The pcb can be 
housed remotely within the sub-woofer cab- 
inet with its amplifier or at the main equip- 
ment rack with the sub-woofer amplifier. 


K 5562 $49. 


M 9120 12V AC Plugpack to Suit $12.95 


fantastic amplifier will 
deliver a massive 350 watts RMS into 4 
ohms. Using the latest mosfet technolo- 
gy and circuit design techniques this kit 
is supplied as a basic module, which 
makes it ideal to be built into subwoofer 
enclosures, juke boxes and mixers etc. 
Housed in a suitable enclosure this kit 
will make a simple superb mono or 
stereo (using 2 modules) high power 
amplifier for discos, public address or 
even in the home if you are game 
enough to really rattle the floor boards! 


Combine the K 5180 Amp Module 


and the K 5562 for an Impressive 
Sub-Woofer Circuit! 


Save Hundred $85 
on Equivalent 
(See Con ial Unit: 
SC Feb 95) ommercial Units 


This digital effects unit can produce a wide 
range of sound effects to enhance a musical 
instrument. It can be driven from a guitar 
or line source (or from both) and uses the 
latest in digital delay technology. 

Features: * Echo, delay, reverberation and 
vibrato effects e Microprocessor controlled 
delay period and vibrato rate with a 2 digit 
display ° Digital.delay processing * Delay 
adjustable from 1-64 ms in 1ms steps 

e Vibrato rate adjustable from 1-10Hz in 
0.5Hz and from 1-20Hz in 1Hz steps ¢ User 
presets to select settings on power up 

« Input attenuator to prevent signal over- 
load ° Click free switching between effects 
in and effects out ° No change in signal 
level between effects in and effects out 


K 5538 $189.” 


Multimeter Kit 


Without a doubt the trusty multimeter 
is the most used piece of test equip- 
ment in everyday electronic 

This fantastic meter includes all the parts required to 
complete a fully operational digital multimeter. 
Even the test leads and battery are supplied! 

With proper care this quality multimeter will last for 
years.. 

Features: 

° 19 ranges ° Transistor tester e Diode check ° 5 DC 
current range: ka 10A) « 5 resistance ranges 

5 DC volts ranges 


(200Q-2MQ) ° 
(200mV-1000V) «e 2 AC ai 
volts ranges (200V & “IN 

K 2400 

Only 


$295 


Doc.JH131 


AUSTRALIA , Overnight Delivery, AkTEQONIC 


This high quality 
and high power 
wide range dri- 
ver is ideal for 
car sound etc. 

Heavy duty 8 

ounce magnet. 


Profession 


As supplied to the jou Australia wide. ee an industrial strength black pow- 
der coat finish and made right here in Australia, they conform to international rack frame 
specifications. Ideal for use in professional audio installations, band gigs, computer patch 


panels etc. Maximum 
Save power rating isf 
Sur I les in Min f in excess of 
Cat. Panel Overall This 30W RMS when 
No. Space Height Normally Month used with a suit- 
H5304 Rack Frame 4 Unit Black 178mm 280mm $139.00 $97 aoe 8 
O! 3 
H 5305 Side & Top Panels for H 5304 $49.00 $34 C 0635 Normally 
H 5306 Rack Frame 6 Unit Black 267mm 370mm $149.00 $104 $19 Each This Month Buy 
H 5307 Side & Top Panels for H 5306 $55.00 $38 Not Available from Two for Only 
Altronic Dealers at This 1 5 
H5312 Rack Frame 12 Unit Black 533mm 635mm $169.00 $118 Price. $ Pair 
H 5313 Side & Top Panels for H 5312 $89.00 $62 


halog 


Racking Shelves 
Installation of one CD, tuner, amp etc is a breeze with these handy rack shelves. Industrial 
strength black powder coat finish, includes special rear support to keep equipment in a 
Cat. Useable This 

No. Depth Height Normally Month 


H5352 2Unit 340mm 76mm $49.95 $34 
H5353 3Unit 30mm 120mm $5495 $38 
H5363 3Unit 400mm 120mm $6495 $45 


As used in our famous REDBACK Monitor 
Speakers. 
Constructed with a 
carbon fibre cone 
and barium ferrite 


SOINOYULIV © 


H5354 4Unit 340mm 164mm $59.95 $41 magnet which 
— results in a very 
H5364 4Unit 400mm 164mm $695 $48 high (25 watt) 
In larc 4 R - power handling I 
j capability. 


Overall depth 255mm. n hole centres conform mant to 
international racking specifications both vertically and horizontally. 
Features: Ħ Black or natural anodised finish * Aluminium construc- 
tion with removable top and bottom steel cover panels « All dimen 
sions conform to the International Standard * Ventilated lid 


© Deluxe finish front panel « Individually packaged * Supplied in le 
Specifications: 


Flat Pack Form - Easily assembled in minutes. = ; 
Cat No. Unit Height Internal Front Panel This Power: ... .25W 
Height (mm) Height (mm) Finish Normally Month Impedance:.......8 Ohms 
H5021 1U 44 38 Natural Anodised $77.95 $62 Freq Res .90Fiz-20kHz 
H5022 2U 88 79 Natural Anodised $92.50 $74 iti ....95dB 1W/.5m 
H5023 3U 132 122 Natural Anodised $99.95 $79 C0644 Normally $59° Each — lè 


H 5031 1U 44 38 Black Anodised $79.00 $63 
H 5032 2U 88 79 Black Anodised $95.50 $76 
H 5033 3U 132 122 Black Anodised $99.95 $79 


Speakers 
etc. etc. 


This Month Only $30 Each, 


or Buy 4 for $25 Each 


12V I omputer Fans gz ` ma, Premium Quality AA 
Fantastic computer type fans for replacement or additions ‘ Nicad B attery 
for extra cooling of power supplies, amps, computers etc. Ë 
1 .95 AA size. Top spec 500mA capacity. Great for 
F 1045 12V DC 60mm? $ 5 those battery hungry toys, cassette players etc. 
-80 
F 1050 12V DC 80mm? $17° rmally $ 3 Pack of 4 


This Month Only $8 Pack of 4 


F 1022 80mm? Finger Guard TÈ. 


ne 


Features: * Remote control arming and dis- if 
arming * Supplied with one key ring remote con- / 
trol ° 125dB siren « Flashes headlights when activat- 
ed ° Flashing LED dash light when armed to deter 
would be thieves ° Audible confirmation 
of arm/disarm e Can be wired to protect 
all doors, boot and bonnet 

e Automatically resets after 60 seconds 


Programming is done by simply inserting the a 1 
supplied pins into the appropriate time slots. 
On and off times are in multiples of 30 min- 
utes. Includes manual on/off switch. 


A 0301 $26 


© ZSTE SZE (60) XVd 


Can be Used for 
Security, Pool 
Excellent for home security. 6 different programs Fuss: man 


eee ee kup can be set to activate any specified day of the Electric Blanke 
eku i h 
battery (S 5124) * Automatic re-arming fea- Ge ` week. All 6 programs operate independent of Lights, Ra TA 


EE each other. With normal operation the in-built 
as LCD digital display clearly shows the current time 
and day of the week. Internal rechargeable backup battery will 
maintain all program settings and current time for up to approxi- 

Ñ mately 100 hours in the event of a power failure. Simple to program. 
Very Simple to Install Includes manual on/off/automatic control. 16 amp at 240V AC 


Requires Only Minimal Wiring maximum current rating. 


A 0303 $495 


FREECALL 1-800 999 007 PERTH (09) 328 1599 
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2 Reticulation etc. : 


S 5223 Normally $115% 


This Month Only $89 


S 5224 Additional Remote Control $29.95 
S 5124 Optional 9V Battery Backup $17.75 


© ALTRONICS - FAX (09) 328 3487 © 


ee e Overnig 


Professional 4 Sector Digital Alarm System 
with Auto Dialler 


This alarm panel is the same type as used by many commercial alarm com- 
panies to protect both residential and commercial properties. 
Incorporating an inbuilt Austel approved auto-dialler, this great alarm can be configured 
to automatically dial a preset number in the event of an alarm, i.e. could be configured to 
automatically ring a neighbour or an alarm monitoring company. 
The main controller circuitry is housed in a sturdy steel cabinet. Provision is made to 
house an optional back up battery if required. The keypad control unit is generally locat- 
ed at the front door for easy access to arming and disarming of the system. The entire 
system in controlled and programmed via this keypad. 
Virtually any type of sensor can be used with this system. A combination of normally 
open and normally closed sensor can used on any zone. Each zone is monitored by end. 
of line resistors to maintain system integrity, i.e. if someone interferes with the system 
wiring the alarm will sound immediately. 
Features: * master code and three adjustable user codes e monitor function which test 
features like battery backup and mains failure « four individually programmable sectors 
with a large array of functions available ° all four sectors utilise extensive noise protec- 
Š Ç = — tion circuitry and end of line resistors for added 
_ security once triggered the alarm has the 
option of a silent alarm, and dialling a friend or 
“monitoring company ° quick arming option 
° zone bypassing for sectors which are false trig- 
gering e° bell test - to test the external sirens with- 
ut dialling out ¢ door chime mode for 
___ entry/exit paths « battery backup ° home or 
` away operation ° accessible alarm memory for 
confirming which sectors were triggered 
# separate instruction and 
installation manuals 
_ © 12 months warranty 
_ © as used by many 
_ commercial alarm 
installers 


S 5488 $299% 
Digital Access Keypad 


This digital access keypad uses two sets of secret codes. One 
code is a 4 digit PIN to enable an alarm panel etc. to be remote- 
ly armed and dis-armed. The second code is a 2 digit PIN 
(which is pressed simultaneously) designed for panic function. 
The keyboard is mounted on a brushed stainless steel mounting 
plate, which is designed to fit into a single gang wall box. Also 
includes N.C. tamper switch. Features: e 11880 possible 
Security Key Combinations e 132 possible Panic Button 
Combinations ° Wide operating voltage 6-16V DC 

e Momentary or Latch selectable for both security and panic 
outputs e N.O. and N.C. relay contacts for both security and 
panic outputs ° Inbuilt Tamper Switch « Alarm Status 
Indicators ° Flush or Surface Mount e° Interfaces with most 
alarms e Eliminates the need for key: 


S 5390 Normally $79" 


174 Roe St. Perth W.A. 6000 
Phone (09) 328 1599, Fax (09) 328 3487 
MAIL ORDERSC/- P.O. Box 8350 
Perth Business Centre, W.A. 6849 


Allow approx 9 days from day you post order to when you receive goods. 


the day received (if placed before 2.00PM WST) and despatched for delivery the next day. 
Country areas please allow an additional 24-48 hours. 


days for delivery. $12.00 to 10kgs. $15.00 over 10kgs. 


Standard Delivery & Packing Charge: $4.00 to 500gms, $5.50 500gms-1 kg, $8.00 1kg-5kg. 
Where possible we process your order the day received and despatch via Australia Post. 


Overnight Jetseryice: Up to 3kg is $10.00, 3kg to 5kg is $18.00—We will process your order 


Heavy Service: All orders of 10kgs or more must travel Express Road—Please allow up to7 


AUSTRALIA 
WIDE 


Deliverye 


Solar & Battery Powered azs 
AMIEM Radio $39% 


Fantastic for sports fans and lovers of the great outdoors! No need to 
worry about batteries next time you go to the cricket or out gardening 
“ete. Inbuilt solar cells will charge the inter- 
nal nicad battery. Will automatically use a 
standard (non-rechargeable) AA battery 

( should the nicad run out (ie. night time 
use). Supplied complete with ear- 


i Dy phones! 
Modular Parts Carry Case 


This unique design enables up to 8 separate c 
Each individual case is supplied with adjustable internal 
dividers allowing you to customise compartments to suit 
your requirements. 2 size carry handles are avail 

gle model H 0253 is supplied with 2 small and 1 
large parts The double model H 0255 is sup- 
plied with 4 small and 2 large parts cases. Each 
parts case is y removed from the y 
All feature an integral hinged lid and with catct 
Replacement part: 5 are available as below. 


H 0253 Single Model $10" 


Includes Stereo 
Headphones. 


es to be ‘clipped’ into a carry handle. 


H 0255 Double Model $21 


Micron Series II 
Soldering Station 


The MICRON Series 2 soldering station 
employs electronic switch mode circuitry 
in lieu of a mains transformer. Excellent for 
all general purpose and produc- 
tion soldering. 

Features: 

« High insulation ceramic heat- 
ing element in both rapid heat- 
up and instant recovery ° Heater 
insulation of over 100MQ « A zero 
voltage circuit ensures no high volt- 
age spikes or magnetic field are pre- 
sent at the tip to damage sensitive 
components ° Continuous temperature 
adjustable from 250 to 430° C (480° to 
800° F) * Grounded power cord Selecting 
the desired operating temperature is as sim 
ple as turning a knob. 

Simply choose the operating temperature 
required for the job and adjust the control to 
the appropriate setting. With its huge tem-  # 

perature range from 250° to 430° C this iron is suitable for 
most applications, from delicate double sided PCB's 
through to typical day to day jobs. 


T 2443 Normally $] 295 


Professional Soldering 
Station for Under $100. 


Insurance: As with virtually every other Australian supplier, we send goods at consignee's 
risk. Should you require insurance cover against loss or damage please add $1.00 per $100 
of order value (minimum charge $1). When phone ordering please request “Insurance”. 
Altronics Resellers: Chances are there is an Altronics Reseller right near you—check this 
list or phone us for details of the nearest dealer. Blue Ribbon Dealers are highlighted with a 
@. These dealers generally carry a comprehensive range of Altronic products and kits or 
will order any required item for you. 

© Altronics 1995. All possible care has been taken with the preparation of this advert and 
the information contained herein is correct at the time of going to press however specifica- 
tions and particulars in relation to products referred to herein are subject to change without 
notice. Altronics takes no responsibility for any loss or damage howsoever caused suffered 
by a reader with respect to any matter or thing referred to herein. Prices stated herein are 
only valid for the current month or until stocks run out. 
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ALBANY BP Electronics @ (098) 412681 BALLARAT Ballarat Electronics (053) 311947 SUE SEA Farmer Electronics (089) 522388 

Micro Electronics (098) 412077. BENDIGO Sumner Electronics (054) 431977 ko TY Hors EAE E (08) 2125505 

BUNBURY Micro Electronics (097) 216222 MILDURA Truscott Electronics® — (050) 288138 BRIGHTON Force Electronics 6 (08) 3770512 
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Man ILI424 


If you’re looking for 
an accurate way to 
control film 
developing times, 
then take a look at 
this Photographic 
Timer. It will switch 
on mains-powered 
fluorescent 
ultraviolet tubes or 
incandescent lamps 
rated at up to 1200W 
for a preset time 
ranging from 1-450 
seconds. 


) eveloping photos or making PC 

boards and front panels re 
__ quires a controlled light source. 
Depending on the process, this could 
be based on special incandescent 
globes or ultraviolet tubes. In either 
case, the developing time needs to be 
accurately set so that the exposure is 
correct. 

Now this is all well and good if you 
have a light box or enlarger which 
incorporates a timer but these are usu- 
ally very expensive. What's more, con- 
trolling the mains power requires spe- 
cialised circuitry, so we’ve come up 
with this low-cost Photographic Timer 
which should fit the bill. 

It uses only a handful of compo- 
nents, including an optocoupled Triac 
driver to isolate the mains from the 
low-voltage control circuitry. We’ve 
also used an isolated-tab Triac to elimi- 
nate the need for an isolating kit. 

By the same token, any project that 


requires 240V wiring must be done 
with extreme caution. We recommend 
that if you haven’t worked with 
240VAC wiring before, then it would 
probably be a good idea to give this 
project a miss or find an experienced 
constructor to build it for you. 


Main features 


Let’s now discuss the main features 
of the unit. As can be seen from the 
photos, the Photographic Timer is 
housed in a metal case and uses a 
small mains transformer to power the 
control circuitry. All the controls are 
located on the front panel and these 
are as follows: (1) a Power switch. 
with neon indication; (2) a Focus 
switch; (3) a Range switch (x1 or x10); 
(4) a Start switch; and (5) a 12-posi- 
tion rotary switch which selects be- 
tween the 12 timer settings on each 
range (ie, 1-45 seconds and 10-450 
seconds). 


A photographic timer 
for darkrooms 


By JOHN CLARKE 


- 


The prototype was built into 
a compact metal case which 
is earthed. It provides timed 
periods ranging from 1-450 
seconds over two ranges. 
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CASE 
PHOTOGRAPHIC TIMER 


Fig.1: the circuit uses 7555 timer IC1 to provide the timing period. When the 
start switch (S3) is pressed, its pin 3 output goes high & turns on Q1. Q1 then 
drives optocoupler IC2 which in turn switches on Triac TR1. 


The Focus switch is typically used 
to switch a photographic enlarger 
lamp on so that an image can be fo- 
cused prior to printing. The lamp is 
then switched off and the Start button 
pressed to initiate the exposure pe- 
riod. A red LED adjacent to the Start 
switch lights while ever power is ap- 
plied to the 240V GPO socket mounted 
on the rear panel. 

The 12 timing values are arranged 
in a geometric progression, with the 
square root of 2 (ie, 1.414) as the mul- 
tiplier. This gives nominal values of 
a, 1:4, 2,2:8,.4;5.6, 8, 11, 16, 23,.32 
and 45 seconds on the x1 range. This 
type of geometric progression is ideal 
for photographic work, since doubling 
the exposure time represents one stop. 

What this means is that the selector 
switch effectively steps in half-stop 
increments. This order of resolution 
should be quite sufficient for photo- 
graphic purposes and other general 
exposure work involving light boxes. 


Circuit details 

Let’s now take a look at the circuit 
details — see Fig.1. 

The circuit is based on a CMOS 
7555 timer (IC1) which is connected 
in monostable mode. Switch S1 se- 
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lects one of 12 outputs provided by a 
resistive divider network to set the 
basic timing interval, while S2 selects 
between two timing capacitors to pro- 
vide the x1 or x10 range. The result- 
ing RC time constant is connected to 
pin 6 (threshold) of IC1 and thus sets 
the overall timing interval. 

Note that the two main timing ca- 
pacitors selected by the Range switch 
(S2) are both specified as low leakage 
(LL) types. This is necessary because 
at high settings of S1, the charging 


Main Features 


GPO 


current is very low. As a result, stand- 
ard electrolytic capacitors with their 
higher leakage currents would never 
charge up to a level sufficient to end 
the timing cycle (ie, the lamps would 
never switch off). 

The circuit works like this: at power 
on, the reset pin (pin 4) of IC1 is 
momentarily pulled low via a 0.1uF 
capacitor. This prevents the pin 3 out- 
put of IC1 from initially going high. 
After a short period, the reset input is 
then pulled high via a 10kQ pullup 
resistor and the timer can function 
normally. 5 

The timing sequence is initiated by 
pressing the Start switch (S3). This 
momentarily pulls the pin 2 trigger 
input of IC1 low via a 10uF capacitor 
and this, in turn, causes the pin 3 
output to go high. The 10uF trigger 
capacitor then quickly charges via an 
associated 10kQ resistor to end the 
trigger pulse. This ensures that the 
timing period cannot be influenced 
by holding S3 switch down. 

When S3 is released, the 10uF tim- 
ing capacitor discharges via a second 
10kQ resistor connected between the 
switch and the positive supply rail 
(Vcc). The circuit is then ready for the 
next trigger input. 

Once triggering has occurred, the 
pin 3 output stays high while the tim- 
ing capacitor charges via the resistive 


— Fr 


HIGH VOLTAGE WITHIN DOTTED LINES 


TERMINAL 
BLOCK: Do er te ie 


222 1W 
e 0.1 250VAC 
033 250VAG 


Fig.2: install the parts on the PC board as shown here & 
note that the parts enclosed by the dotted lines operate 
at mains potential when power is applied. 


network selected by S1. When the 
capacitor voltage subsequently reach- 
es a preset threshold, pin 3 goes low 
again and the timing period ends. The 
timing capacitor on pin 6 then dis- 
charges via the 470Q resistor con- 
nected to pin 7. This resistor limits 
the capacitor discharge current to pre- 
vent damage to the IC. 

The pin 6 threshold voltage is nomi- 
nally 2/3Vcc but, in this circuit, can 
be shifted about this value by adjust- 
ing the voltage applied to the modula- 
tion input at pin 5. This is achieved 
using VR1 which forms part of a resis- 
tive divider connected across the sup- 
plyrails. Basically, VR1 functionsasa 
calibration control and is necessary 
because the timing capacitors have a 
very wide tolerance range (+20%). 

In practice, it's simply a matter of 
calibrating the unit on the x1 range for 
one setting. The x10 range should then 
be within 5%, provided that the 22uF 


and 220uF capacitors are supplied 
matched — see parts list. 


Power control 


Assuming S4 selects the TIMER po- 
sition, IC1’s pin 3 output drives tran- 
sistor Q1 via a 4.7kQ base current 
limiting resistor. Q1 thus turns on 
whenever pin 3 is high (ie, for the 
duration of the monostable period). 
Alternatively, when S4 selects the 
FOCUS position, Q1’s base is pulled 
to the positive supply rail and so the 
transistor is permanently held on. 

Q1 in turn drives IC2 which is a 
MOC3021 optocoupled Triac driver. 
Its job is to provide very high voltage 
isolation between the low voltage con- 
trol circuitry and the switched mains 
voltage. When Q1 turns on, an inter- 
nal LED between pins 1 and 2 of IC2 
also turns on and this triggers an in- 
ternal Triac between pins 6 and 4. 
Finally, IC2 triggers TR1, an MAC- 
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Fig.3: this is the full-size etching pattern for the PC 
board. It is a good idea to check carefully for etching 
defects before mounting any of the parts. 


320A8FP isolated tab Triac, which 
turns on and connects the Active 
mains line to the Active pin on the 
GPO. 

The 22Q 1W resistor and the 0.1uF 
capacitof provide a snubber network 
for TR1, while the two 330Q resistors 
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and the 0.033uF capacitor do the same 
for the Triac in IC2. 

Note that because we are only 
switching the mains on and off at 
widely spaced intervals, we haven’t 
worried about suppressing any RF 
noise radiated by the switching ac- 
tion of TR1. However, if this is a prob- 
lem, you can substitute a MOC3041 
for IC2. This device has zero voltage 
crossing detection circuitry to ensure 
that the Triac switches on at the zero 
voltage crossing points. It costs slightly 


Value 
~ §10kQ 
~ 360kQ 
©” 270kQ 
*200kQ 
> 120kQ 
e 91kQ 
= 62kQ 
“43kQ 
» 39kQ 
—33kQ 
=24kQ 
+16kQ 
+10kQ 
~ 4.7kQ 
~3.3kQ 
~ 6800 
-470Q 
“ 330Q 
~ 220 


Q 
a 
a 
a 
a 
a 
a 
u 
a 
a 
a 
i 
a 
a 
a 
a 
a 
z 
a 
a 
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more and is harder to obtain than the 
MOC3021 though. 


Power supply 

Power for the low-voltage timing 
circuitry is derived from the mains 
via fuse F1, power switch S5 and a 
small 12.6V transformer. This trans- 
former drives bridge rectifier BR1 and 
the resulting DC is filtered using a 
470uF capacitor and applied to 3-ter- 
minal regulator REG1. The regulated 
+12V output from REG1 is then used 


TABLE 1: RESISTOR COL 
4-Band Code (1%) 


brown black orange br 
yellow violet red bro 


orange orange brow 
red red black brow 


to power the low voltage circuitry. 

The Triac circuitry is fed by an Ac- 
tive AC supply lead which goes from 
the switched side of S5 directly to the 
A2 terminal of TR1. The A1 terminal 
of the Triac is then connected to the 
Active terminal on the GPO, while 
the Neutral terminal is connected di- 
rectly to mains Neutral. The Earth 
terminal is connected to mains Earth 
via the metal case. 

Note that the 5A fuse limits the 
maximum power handling capability 
to 1200W. Don’t increase the rating of 
this fuse in an effort to power greater 
loads though. The 5A rating has been 
selected to ensure that the Triac (TR1) 
is operated well within its ratings. 


Construction 


Most of the parts, including the 
mains transformer, are mounted on a 
PC board coded 10304951 and meas- 
uring 127 x 76mm. This was installed 
in a metal case measuring 100 x 60 x 
150mm but you can use a larger metal 
case if you wish. Do not substitute a 
plastic case, as this could compro- 
mise electrical safety. 

Before starting construction, care- 
fully check the PC board for any breaks 
or shorts between tracks by compar- 
ing it with the published pattern. Re- 
pair any faults that you do find (in 
most cases, there will be none), then 
start the assembly by installing PC 


stakes at all external wiring points — 
see Fig.2 and Fig.3. 

This done, install the wire link, re- 
sistors, capacitors and trimpot VR1. 
Table 1 shows the resistor colour codes 
but it is a good idea to also check them 
using a digital multimeter. Make sure 
that the electrolytic capacitors are cor- 
rectly oriented. 

The semiconductors can now all be 
installed. These include the transis- 
tor (Q1), the regulator (REG1), the two 
ICs, the bridge rectifier (BR1) and the 
Triac (TR1). The latter should be 
mounted at full lead length, so that it 
can later be bolted to the back of the 
rear panel. Once again, take care to 
ensure that all these parts are cor- 
rectly oriented. 

The power transformer is secured 
to the board using 3mm screws, nuts 
and washers. It should be oriented as 
shown in Fig.3, with its primary leads 
(brown and blue) adjacent to the edge 
of the PC board. Secure it firmly in 
position, then secure the mains termi- 
nal block to the board using a 3mm 
machine screw and nut. 

By this stage, the board assembly 
should be complete. It can now be 
used as a template for marking out the 
positions of its corner mounting holes 
on the base of the case. Drill these 
holes to 3mm, then mark out and drill 
holes for the mains cord grip grom- 
met, the panel mount fuse holder, the 
GPO socket, the earth lug and the 
Triac (TR1). Fig.4 shows how these 
parts are arranged on the rear panel. 

The position of the Triac mounting 
hole can be determined by temporar- 
ily positioning the board in the case 
on 9mm spacers. At the same time, be 
sure to position the hole for the cord 
grip grommet so that it will clear the 
PC board. Drill a small pilot hole ini- 
tially, then carefully ream and file the 
hole to the correct shape so that the 
grommet is a snug fit. This is neces- 
sary to ensure that the mains cord will 
be firmly anchored. 

The hole positions for the GPO can 
be marked out by using it as a tem- 
plate. It should be oriented as shown 
on Fig.4 (ie, with the Earth terminal 
towards the bottom). The entry holes 
for the Active, Neutral and Earth leads 
must be fitted with small rubber grom- 
mets to protect the lead insulation. 


Right angle bracket 


As can be seen from the photo- 
graphs, a right angle bracket was fit- 


PARTS LIST 


1 PC board, code 10304951, 76 
x 127mm ` 

1 front panel label, 100 x 52mm 

1 metal cabinet, 100 x 60 x 
150mm or similar 

1 10A panel mount mains socket 
(HPM Cat. NO 35 or 
equivalent) 

1 12-position single pole rotary 
switch (S1) 

2 SPDT toggle switches (S2,S4) 

1 momentary pushbutton 
normally open switch (S3) 

1 SPST mains rocker switch with 
integral Neon (S5) 

1 2851 12.6V 150mA mains 
transformer (T1) 

1 M205 panel-mount fuse holder 

1 M205 5A 250VAC fuse 

1 10A 250VAC 2-way terminal 
block 

1 14mm diameter knob 

1 cord grip grommet for 10A 
mains flex 

1 10A mains cord 8 plug 

3 5.5mm ID grommets 

1 right angle bracket plus screws 
& nuts (see text) 

1 5mm LED bezel 

1 solder lug 

4 9mm tapped spacers 

5 12mm x 3mm dia. screws & 
nuts 

4 9mm x 3mm dia. screws & 
nuts 

1 3mm dia. star washer 

1 30mm length of 6-way rainbow 
cable 

2 30mm lengths of 6-way 
rainbow cable 

1 120mm length of blue hookup 
wire 

1 120mm length of red hookup 
wire 

1 120mm length of yellow 
hookup wire 

1 200mm length of brown 10A 
mains wire 

1 100mm length of blue 10A 
mains wire 

1 50mm length of 0.8mm tinned 
copper wire 


ted to the rear panel of the prototype, 
just above the GPO. This bracket is 
secured to the rear panel by the top 
GPO mounting screw and to the lid 
using a screw and a captured nut. 


5 100 x 2.4mm cable ties 

1 70mm length of 19.1mm 
diameter heatshrink tubing 

25 PC stakes 

1 5kQ miniature horizontal 
trimpot (VR1) 


Semiconductors 

1 TLC555CP, LMC555CN, 7555 
or equivalent CMOS timer 
(IC1) 

1 MOC3021 opto-isolated Triac 

_ driver (IC2) 

1 WO4 1.2A 400V DIP bridge 
rectifier (BR1) 

17812, 12V 3-terminal regulator 
(REG1) 

1 MAC320A8PF 8A isolated tab 
Triac (TR1) 

1 BC338 NPN transistor (Q1) 

1 5mm diameter red LED 
(LED1) 


Capacitors 

1 470uF 25VW PC electrolytic 

1 220uF 16VW RBLL electrolytic 
1 22uF 35VW RBLL electrolytic 
2 10uF 16VW PC electrolytic 

2 0.1uF MKT polyester 

1 0.1uF 250VAC plastic film 

1 0.033uF 250VAC plastic film 
Note: the 220uF capacitor should 
be selected so that its measured 
value is 9.5-10.5 times largerthan 
the measured value of the 22uF 
capacitor. 


| Resistors (0.25W, 1%) 


1 510kQ 
1 360kQ 
1 270kQ 
1 200kQ 
1 120kQ 
191kQ 
1 62kQ 
143kQ 
1 39kQ 
1 33kQ 


1“24kQ 

1 16kQ 

4 10kQ 
14.7kQ 

1 3.3kQ 

2 6802 
14709 

2 3309 1W 
1 220 1W 


Miscellaneous 
Heatsink compound (for Triac), 
solder, heatshrink tubing. 


This was done to add rigidity to the 
aluminium rear panel on the proto- 
type, to prevent flexing as the plug is 
pushed in and out. 

If a metal diecast case or a steel case 
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ACTIVE (BROWN) 


Fig.4 (left): follow this diagram 
carefully when wiring up the 
Photographic Timer & be sure to use 
mains-rated cable for all 240V wiring. 
The Triac (TR1) should be smeared 
with heatsink compound before it is 
bolted to the rear panel. Make sure 
that the earth lug is firmly secured. 


is used, this bracket can be left out. 
However, it must be included where 
the rear panel is made from light- 
gauge aluminium. 

The front panel label can now be 
affixed to the case and used as a tem- 
plate for drilling out the switch mount- 
ing holes. A hole will also have to be 
drilled to accept the LED bezel. The 
hole for the mains switch can be made 
by drilling a series of small holes 
around the inside perimeter of the 
cutout area, then knocking out the 
centre piece and carefully filing the 
hole to shape. 

This done, mount the PC board in 
the case on 9mm spacers and install 
all front and rear panel components 
except for the rotary switch (S1). When 
mounting the earth solder lug, be sure 
to scrape away any paint from around 
the hole to ensure a good contact. The 
solder lug should be firmly secured 
using a star washer under the nut to 
prevent it from coming loose. 

The Triac can be directly bolted to 
the case since its tab is isolated. Smear 
a small amount of heatsink compound 
between the mating surfaces before 
bolting it to the case to aid heat trans- 
fer. Warning: do not substitute a Triac 
with a non-insulated tab, as this will 
create a short between mains active 
and the case. 

The shaft of the rotary switch can 
now be trimmed to suit the knob. In 
addition, its locking tab washer must 
be removed to allow the switch to 
select all 12 positions. This locking 
tab can be accessed by first removing 
the mounting nut and washer. Do not 
mount the switch yet, as it is easier to 
wire outside the case. 

Wiring 

The construction can now be com- 
pleted by installing the wiring as 
shown in Fig.4. Rainbow cable is used 
for the connections to S1. Use a 6-way 
cable for pins 7-12 and two 3-way 
cables for pins 4-6 and 1-3. 

When all the connections have been 
made, install the switch with the 6- 


Use cable ties to keep the mains wiring neat & tidy & be sure to sleeve the 
fuseholder & power switch with heatshrink tubing to prevent accidental electric 
shock. Note that some components on the PC board operate at high voltage — see 


Fig.2. 


way cable at the bottom and tighten 
the nut. Adjust the switch so that the 
marker on the knob aligns with the 
“1” on the front panel when the switch 
is fully anticlockwise. Don’t forget the 
connection from S1’s wiper to 82. 
The connections to S2 and S4 are 
run using light duty hookup wire, 
while S3 only requires very short 
lengths of tinned copper wire to con- 
nect it to the board. Note that its ter- 
minals are bent sideways to prevent 


SECONDS 


ON 


START 
Photographic Timer 


contact with other PC stakes. LED 1 
has its leads connected directly to the 
PC stakes (note: the anode lead is the 
longer of the two). 

The remainder of the wiring (ie, to 
the terminal block, fuseholder, power 
switch S5 and earth lug) must be run 
using mains-rated cable. Use brown 
cable for the Active connections, blue 
for Neutral and green/yellow for Earth. 

Strip back about 130mm of the outer 
sheath of the mains cord before push- 
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Fig.5: this full-size artwork can be used as a drilling template for the front 
panel. The warning label at right should be stuck to the lid of the case. 


ing it through the entry hole on the 
back of the case. This done, clamp the 
mains cord using the cord grip grom- 
met and terminate the Earth lead to 
the solder lug. A second Earth lead 
must then be run from the solder lug 
to the Earth terminal on the GPO. 

The wiring to the fuseholder and 
power switch can now be run. Before 
making these connections, slip some 
heatshrink tubing over the leads. Af- 
ter the connections have been made, 
push the heatshrinkstubing over the 
switch and fuseholder bodies and 
shrink it down with a hot air gun (see 
photo). This will insulate the connec- 
tions to these devices to guard against 
accidental contact. 

Finally, complete the wiring to the 
terminal block and to the GPO, then 
secure the mains wiring with cable 
ties as shown in the photograph. The 
transformer secondary leads and the 
low-voltage wiring to S2 and S4 should 
also be secured using cable ties. This 
will prevent any accidental contact 
between the low-voltage and high- 
voltage sections ofthe circuit if a lead 
comes adrift. 


Testing 


Exercise extreme caution when test- 
ing the Photographic Timer. As Fig.2 
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SILICON CHIP 
FLOPPY DISC INDEX 


g 


SILICON CHIP ARET 


Now available: the complete index to 
all SILICON CHIP articles since the first 
issue in November 1987. The Floppy 
Index comes with a handy file viewer 
that lets you look at the index line by line 
or page by page for quick browsing, or 
you can use the search function. All 
commands are listed on the screen, so 
you'll always know what to do next. 
Notes & Errata also now available: this file lets you quickly check out the 
Notes & Errata (if any) forall articles published in SILICON CHIP. Not an index but 
a complete copy of all Notes & Errata text (diagrams not included). The file 
viewer is included in the price, so that you can quickly locate the item of interest. 
The Floppy Index and Notes & Errata files are supplied inASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


ORDER FORM 


Floppy Index (incl. file viewer): $A7 


Notes & Errata (incl. file viewer): $A7 


Alphanumeric LCD Demo Board Software (May 1993): $A7 


Stepper Motor Controller Software (January 1994): $A7 


Printer Status Indicator Software (January 1994): $A7 


Switchers Made Simple — Design Software (March 1994): $A12 


Bytefree.bas /obj / exe (Computer Bits, May 1994): $A7 


Gamesbvm.bas /obj /exe (Nicad Battery Monitor, June 1994): $A7 


Keyrep.bas /exe (Keyboard Repeat Rate Utility, July 1994): $A7 


Oooo mif mig mid mig migm 


Dirsplit.bas/obj/exe (Directory listing, October 1994): $A7 


POSTAGE & PACKING: Aust., NZ & PNG add $A3 per order; elsewhere $A5 
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Disc size required: L] 3.5-inch disc  [95.25-inchdisc TOTAL $A 


Enclosed is my cheque/money order for $A or please debit my 
LI Bankcard LJ Visa Card L MasterCard 


Card No. 


Signature Card expiry date 


Name 
PLEASE PRINT 


Street 


Suburb/town Postcode 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your order 
to (02) 979 6503; or ring (02) 979 5644 and quote your credit card number 
(Bankcard, Visa Card or MasterCard). 


SILICON CHIP 


indicates, one section of the PC board 
operates at high voltage (240V AC), 
so you must not touch any parts in- 
side the area enclosed by the dotted 
lines when the unit is plugged into 
the mains. This includes the two con- 
nections on either side of TR1. The 
same goes for the fuseholder and 
power switch terminals which, in any 
case, should be insulated using 
heatshrink tubing (see above). 

So the area inside the dotted lines 
on Fig.2 must be treated as dangerous. 
At no time should the circuit be 
worked on while the unit is connected 
to the mains. VR1 can, however, be 
adjusted safely, provided that the live 
component area is avoided. 

To test the unit, connect a multi- 
meter between the tab of REG1 and 
link LK1 and set the meter to DC volts. 
This done, apply power and check 
that the meter reads about 12VDC. Ifit 
is substantially below this, switch off, 
unplug the mains cord and check for 
assembly errors. 


Calibration 


Assuming that all is well, set the 
Focus switch to off, select the 16- 
second range (using S1 & S2), and 
press the Start button. Check that the 
LED immediately comes on and stays 
on for a short period of time. If it does, 
adjust calibration control VR1 on a 
trial and error basis until the period is 
exactly 16 seconds. Note: wind VR1 
clockwise to increase the period and 
anticlockwise to decrease it. 

If the LED fails to come on, switch 
the Focus on. If the LED now comes 
on, check the circuitry around IC1. 
Conversely, ifthe LED stays out, check 
transistor Q1 and the LED polarity. 

Calibration on the x10 range posi- 
tion can now be checked. Provided 
that the timing capacitors have been 
properly selected, it should be within 
5% of the expected value. If the pe- 
riod is too low and accuracy is criti- 
cal, simply pad the 220uF capacitor 
until the correct period is obtained. 
This can be done by connecting a low- 
value (eg, 10uF) capacitor in parallel 
with the 220uF capacitor on the un- 
derside of the board (be sure to use a 
low-leakage type and don’t forget to 
pull that mains plug from the wall). 

Finally, attach the lid, plug a lamp 
into the output socket and check that 
it lights for the preset time when the 
Start button is pressed. The Photo- 
graphic Timer is now finished. sc 


Cat. KC-5145 $49.50 


APRIL SPECIALS FROM JAYCAR 


Cat. CS-2295 $199 


Cat. 


Cat. CS-2296 


6 position 4 contact - Pkt 5 
*Not Austel approved 


Ze 


Cat. BM-2144 $4.00 


*Not Austel approved 


4 core Cat. WB-1602 
$0.50/m $29/roll 


Cat. HB-5504 Cat. HB-6320 


Cat. CW-2140 $59.50 


“Not Austel approved 


Cat. CW-2142 $90.00 


Plug to plug - 3 metres 
“Not Austel approved 


6 core Cat. WB-1603 l 
$0.65/m $41/roll Cat. TS-1200 


Cat. CW-2145 $179 


We are now direct importing these and have substantially 
reduced our prices for 1995. Three sizes available. Bulk users 
contact our Wholesale Dept for low prices. 

Small 

12 way ideal for situations where room is of consideration. 
Measures 95(L) x 15(W) x 15(H)mm. « Cable entry size 2.5mm 
diameter 

e Nylon construction Easily cut to shorter lengths. 


Cat. HM-3196 


Medium 


$1.25 


Our standard 12 way connector strip is used everywhere. Supplied in many kits. Measures: 115(L) x 


19(W) x 17(H)mm. ° Cable entry size 3.0mm diameter * Nylon construction 


Cat. HM-3200 
Large 


$1.50 


12 way ideal for electricians, and those who need to connect larger diameter cables. Measures: 136(L) 


x 22(W) x 19(H)mm. ° Cable entry size 4.5mm diameter 
Cat. HM-3198 


$1.95 


Vic FROM JAYCAR 
See our new 1995 catalogue for full details and specifications. 


vifa 


D19 Tweeter 
D25 Tweeter 


Cat. CT-2019 
Cat. CT-2020 


D25 Shielded Tweeter 
D13 5” Woofer/Midrange 
P13 5” Shielded 

P17 6” Woofer 

M22 8” Woofer 

M26 10” Woofer 


New for 95. A large 
range of various sizes 
and voltages of mini 
lamps. Ideal for 
panels, dial lighting, 
for switches, projects, 
for kids etc. Supplied with wiring cable pre connected. 


See our 1995 catalogue for full details. Larger ones available 
for TVs, videos etc. 


Plate size 150 x 150mm. Max weight 10kg each. 
Cat. CW-2835 


Volts Cat. CW-2840 $29.95 pr 
Globe size - 4mm diax 10mm 1.5V SL-2670 
PVC lead length - 150mm 3v SL-2671 
Current - 0.1A 6V SL-2673 
' QV SL-2674 
All $0.95 each 12V SL-2675 
Volts Cat 25mHz dual trace with delayed sweep 
Globe size -3mm diax7mm 1.5V  SL-2680 Cat. QC-1900 $749 
PVC lead length - 100mm 3V SL-2681 
Current - 0.1A 6V SL-2683 Cat. QC-1910 50mHz dual trace $1195 
QV SL-2684 
All $0.95 each 12V  SL-2685 Cat. QC-1902 Probestosuit $39.50ea 


240VAC to 20VAC @ 2 Amp 


We have made a scoop purchase of a 

small quantity of desktop power supplies. Its 

is in a black box measuring 110 x 85 x 60(H)mm, and has a 
2 metre 240V lead on the primary side, and a 2 metre lead 
on the secondary side which terminates to a strange plug. It 
is fully electricity authority approved. Quantity is small, so be 
quick. 


Cat. MP-3029 Only $15 each 


Cat. 
Cat. 
Cat. 
Cat. 
Cat. 
Cat. 


$19.95 pr 
Adjustable units. Max weight 15kg. 


Cat. AM-4090 


CT-2022 
CT-2104 
CT-2103 
CT-2106 


$39.50 
$69.50 
$59.50 
$89.50 
$89.50 
$99.50 


CT-2115 $199.50 
CT-2118 $229.50 


This is a unidirectional dynamic microphone and is excellent value for 
money. It has a plastic body with anti “pop” grill and the lead terminates to 
a 6.5mm mono plug. «lmpedance: 600Q Freq resp: 80-12kHz 


$9.95 was $15.95 


al 


REF: EA 4/95 

This kit will provide both a 455kHz signal for 
aligning AM radio IF strips and a 10.7MHz 
signal for doing the same job on FM radios. 
Both signals are modulated with an audio tone 
of around 1kHz, with the 1kHz audio signal 
available by itself for audio testing. The Jaycar 
kit is complete with PCB, case, silk screened 
front panel, plus all electronic components. 
Three AA penlight batteries required. Use Cat. SB-2354 Pk4 


Cat. KA-1796 


$23.95 


REF: EA 4/95 

This project allows you to use your CRO 
more effectively with digital circuits by 
allowing you to monitor any given event 
in the circuit under test, and to trigger 
the scope only when all the relevant 
input conditions are met. With eight inputs (expandable to 24), 
includes an adjustable trigger delay, so it can effectively convert 
your scope into a iow cost logic analyser. Kit is complete with 
PCB, case, screen printed front panel, IC test clips plus all 
electronic components. 


Cat. KA-1772 
1 AMP PLUG PACK BARGAIN 


A 1 amp switchable plugpack is now 
available. 240V primary to 3v, 4.5v, 6v, 7.5v, 
9v and 12vdc at 1 amp. Amazin 


price. 
Cat. MP-3016 only $29.95 


it also | | 


$55.00 


REF: ELECTRONICS AUST 
APRIL / MAY 1995 


Cat. KA-1770 


$399 


REF: SILICON CHIP DEC 94 / JAN 95 


D] [potsv sunrouno | 


PRO ° LOGIC 


Short Form Kit 

This kit is supplied with 
pre-tinned PCB, Dolby 
ICs and all electronic 
oomponents as per the 
Silicon Chip article, RCA 
socket bank, 
potentiometers, switches 
and internal audio and 
mains cable. The short 
form version of the kit is 
ideal for those 
constructors who wish to 
build a complete decoder with amplifier modules in the same 
case as the decoder (see the 'Boxes/racks' section). 


Cot. KC-5175 $169.50 
Enclosure Kit 
This includes the low radiation toroidal transformer, mains lead and plug, fuse 


holder and fuse, mains switch, black anodised brushed aluminium instrument 
knobs, professionally punched and screened front panel, punched rear panel 


plus all mounting hardware. 
$69.50 


Cat. KC-5176 


Ë 
Z/////HHU IA AWAS 


830 HUNTER ST. NEWCASTLE. 


PH 653 799 


This unit has both Normally Open and Normally 
Closed contacts. When ON is pressed the N/O relay 
contacts will close and stay closed. The N/C 
contacts will open and stay open ie: switch the unit 
on. When OFF is pressed the closed N/O contacts 
will open, and the closed N/C contacts will open ie: 
switch the unit off. Ideal for switching on / off a 
home burglar alarm, house appliances etc. 
Specifications: 

Receiver operating voltage: 11 to 15VDC 
*Transmitting distance: over 50 metres «Security 
code - DIP switch: user programmable «Relay ai 
contact: 1A / 24VDC «Receiver contacts: N/O and N/C 2 transmitters and 1 receiver supplied 


Cat. LR-8824 $79.95 Spare transmitters Cat. 


FAX 653 796 


LR-8825 $23.95 


This unit has two relays in the receiver. Both relays can be wired in either Normally Open or Normally Closed contacts 
wiring configurations. When the ON button is pressed Relay 1 will change over for one second. When the OFF button is 
pressed Relay 2 will change over for one second. Both buttons are momentary types. This unit can be wired to work 
switching both on and off either a normally open or a normally closed contact. Ideal for car central locking, car alarms, 
switch logic circuits, remote paging using 2 different buzzers etc etc. 

Specifications: *R’cver operating voltage: 11- 15VDC Transmitting distance: over 50 metres 

"Security code: DIP switch: user programmable Relay contact: 5A / 120V 


2 transmitters and 1 receiver supplied 
DOE Spare transmitter Cat. LR-8827 $23.95 


Cat. LR-8826 $99.95 


If you own a 4 door car and want the convenience of power door 
locking, this is the kit for you. It consists of 2 master solenoids 
and 2 remote solenoids. 

Suitable for connection to car alarms with negative triggering 
central door locking output. Full wiring harness to connect all 4 
solenoids to the doors of even the biggest cars, all hardware. 


Cat. LR-8830 $95.00 


Stock is limited, there may not be all items in all stores. If your nearest Jaycar Showroom has sold out of the item you want to purchase, you can phone (02) 743 6144 and they will 
advise which stores had that patricular product in stock at the beginning of the sale. You can also phone around yourself, or you can place an order with our Mail Order Department 
on (02) 743 6144, using a credit card and we will do the finding for you and send you the goods (plus post and packaging) if they are still available. For full specifications and 
descriptions on most of the products listed below check our 1994 catalogue. Be quick, stock is limited and wont last. Goods not available at Dealers at these prices 


Cat 

AM-4210 
AV-6522 
AV-6526 
- AV-6527 


Product Description 

LAD Disco Turntable 

Scart Lead to 4xRCA / 2xBNC 
Mini 8 Din to 6 Pin Din Lead 
Mini 8 Din to Scart plug 

BNC - VHF Video Lead 

Video Tripod 

10 Metre 75Q Lead Reel 
Book - DOS Beyond 640k 
Book - Repair Home Appliances 
Book - PC Made Easy Vol.12 
Book - Best Mac Tips Ever 
Book - Microsoft Norton 


Book - Learn Microsoft Word Windows 


Book - Learn Microsoft Excel Now 
Book - Learn Microsoft Word Now 
Book - Supercharging MS DOS 
Book - Buy & Understand Computers 
Book - Virtual Reality Playhouse 
Book - Make Movies On Your PC 
Upgrade and Maintain Your PC 
Book - 12 Volt Doctors Alternator 
Book - 12 Volt Doctors Projects 
Book - 12 Volt Doctors H/B for Boats 
Book - Marine Electrical 

Book - Intro. Circuit Analysis 

Book - 1992 Jap Trans. Sub Manual 
Book - 92 Jap Trans. Data Manual 
Book - Jap Diode Data Manual 
Folded Giant Data Wallchart 

12” Jet Musical Inst. Spk. 200W 

2 Way Car X-over 3Khz 150W 

2 Way Car X-over 500Hz 150W 
6BA Flat Washer Pkt. 50 

4mm S/Proof Washer Pkt. 200 

M-6 Captive Nut Pkt. 12 

M-6 16mm Bolt Silver Pkt. 12 

M-6 16mm Philips Black Pkt. 12 
T03 Micro Insul. Kit Pkt. 100 

TO3 Rubber Washer Pkt. 100 

18 Unit Rack Frame 

Panel Set for HR5220 (above) 
Plastic Box 190 x 110 x 90mm 
Console Box 160 x 50 x 95mm 
Proto-typing Board 

Kit - Auto Nicad Charger 

Kit - Pro Series 2 Pre Amp 

Kit - Light and Sound Trigger 

Kit - Remote for Train Controller 

Kit - Sine / Square Generator 

Kit - Camcorder Mixer 

Kit - LCD Print Indicator 

Kit - Voice OP Audio Sw 

Wooden Solar Helicopter Kit 

Flying Duck Indoor TV Antenna 

Hi Gain Fringe UHF / VHF 

UHF Parabolic Antenna 

PIR Night Light 

Outdoor Infrared Alarm Beam 
Alarm - Siren / Metal Cover / Strobe 
Outdoor Motion Detector / Light Par 
Glassbreak Detector 


Economy Wireless Zeus Panel 
16VAC SLA Battery Charger 
Spare TX for LR8822 Remote 
Car Alarm - One Door Locking 
Car Alarm - Four Door Locking 
Transformer - Sec - 13V + 36V 
Novatel Phone Battery Eliminator 
IEC In Line Mains Connector 
Mains Filter - Squeeky Clean 
2mm Tip Red Banana Plug 
2mm Tip Black Banana Plug 
75Q Solderless Rapid Plug 
75Q Solderless Rapid Socket 
BNC Right Angle Socket 
PL259 Reducing Adaptor 
Backshell for Commodore Connector 
IDC Centronics Panel Skirt 
Mini Breadboard - 100 Hole 

4 x AA Battery Stacker 

100V Edge Meter 

Digital Tyre Gauge 

Pulse Meter 


: Wirewound Resistor Pack 


95V RMS Varistor 

RDE050 Polyswitch 

270Hm Thermistor 

45mm Slider Pot 50K Lin 
45mm Slider Pot 50K 4BM 
60mm Slider Pot 10K LOG 

2UF 440V Modem Cap 

SPST Black Slider Sw 

SPDT C/Off 250V 5A Sw 

SPDT C/Off 250V 5A Sw 

SPST 240V 10A Switch Rocker 
Microswitch - 250V 3A Lever 
5716 / ER315 Battery 

1mm Tip for Old Model TS1460 Iron 


1.5mm Tip for Old Model TS1460 Iron 


Hot Sol Heatshrink Tip 

Hot Sol Flame Tip 

Mini Bench Vise - Suction 
Tamper Resist Torx Screwdriver 


WA-1010 Lead SDIN to 2 RCA Skt - Rec. 


Lead 5 DIN to 2 RCA Skt - Play 


WB-1506 HI Qual. Single Screened Cable 
WB-1507 HI Qual. Fig.8 Screened Cable 
WH-3019 HUW5 Hook Up Wire Pack - 5 Col. 


Was$ Now$ || Cat 
229.00 179.00 || LA-5202 
19.95 15.00 || LA-5290 
12.95 8.95 || LR-8823 
11.95 7.95 || LA-8902 
2.95 1.00 || LA-8905 
59.95 — 39.95 || MF-1040 
16.95 10.00 || MP-3112 
49.95 — 20.00 || MS-4000 
23.95 10.00 || MS-4025 
46.95 — 20.00 || PP-0418 
39.95 — 20.00 || PP-0420 
7.95 2.00 | PP-0605 
19.95 10.00 J PS-0615 
29.95 10.00 | PS-0661 
29.95 9.95 || PP-0684 
12.95 — 2.00 || PA-0889 
19.95 5.00 J PS-0896 
47.95 — 20.00 || PB-8830 
69.95 25.00 || PH-9225 
69.95 — 30.00 | QP-5060 
32.95 20400 || QM-7240 
22.95 12.00 || QM-7258 
39.95 20.00 | RR-3200 
49.95 25.00 || RN-3405 
59.95 30.00 | RN-3410 
17.95 10.00 || RN-3445 
19.95 — 10.00 | RP-3912 
19.95 10.00 | RP-3914 
12.95 6.95 | RP-3938 
229.00 139.00 || RC-5500 
22.95 15.00 || Ss-0858 
32.95 20.00 || SK-0951 
1.60 1.00 || SK-0953 
9.95 4.95 || SK-0960 
6.50 3.50 || SM-1039 
2.95 1.50 || SB-2506 
2.95 1.50 || TS-1461 
19.95 10400 | TS-1462 
25.95 — 16.95 || TS-1708 
189.00 129.00 || TS-1710 
110.00 65.00 || TH-1848 
8.95 5.00 || TD-2036 
5.95 3.50 
39.95 27.50 || WA-1011 
39.95 20.00 
329.00 249.00 
42.95 22.95 
149.95 89.95 | XC-4756 
159.50 119.50 || XC-5072 
29.95 15.95 || YP-5000 
69.50 39.0 || YT-6057 
14.95 6.00 || YT-6058 
26.95 14.95 || YT-6080 
29.95 20.00 || YT-6082 
199.50 150.00 || YT-6085 
29.95 19.95 | ZT-2450 
29.95 19.95 || ZT-2455 
129.50 89.50 | 77-8208 
59.95 49.95 || ZZ-8460 
39.95 29.95 || ZK-8838 
79.95 40.00 


ZR-9500 


Sony 5.25” DSDD IBM Disk - Pkt. 10 
3 Way Centronics Data Switch 
8” Plasma Lamp 

US Wall Socket - Telephone 
US Wall Socket - Small 

US Lead Plug/Plug - 3m phone 
US Lead Plug/Plug - 2m phone 
US Lead Plug/Plug - 8m phone 
2SJ56 Mosfet 

2SK176 Mosfet 

9368 IC 

2732 Eprom 

UC3906 SLA Battery IC 

PIR Sensor 


Was $ 
249.00 
39.95 
22.95 
199.50 
259.00 


Now $ 
69.00 


Australia (by return mail) $A7; NZ & PNG (airmail) $A7; 
Overseas (airmail) $A10. 

Note: Nov 87-Aug 88; Oct 88-Mar 89; Aug 89; May 90; 
& Nov-Dec 92 are sold out. All other issues are 
currently in stock. 


_BINDERS ` 
Please send me SILICON CHIP binder(s) at 
$A14.95 each (incl. postage within Australia). NZ & 


PNG orders please add $A5.00 each for postage. Not 
available elsewhere. 


= m 


L] Renewal — Sub. No. D Gift subscription FÈ” 


RATES (please tick one) 2 years (24 issues) 1 year (12 issues) MAN Yen 


Australia LJ $A90 L] $A49 
Australia with binder(s)* LI $A114 T $A61 
NZ & PNG (airmail) LI $A135 L] $A72 
Overseas surface mail LJ $A135 LJ $A72 
Overseas airmail L] $A240 L] $A120 


Message 


“4 binder with 1-year subscription; 2 binders with 2-year subscription Gift for: 


Name 
(PLEASE PRINT) 


Address 


Your Name 
(PLEASE PRINT) 


Address 


Postcode 


Daytime Phone No. TotalPrice SA Signature 


Q Cheque/Money Order Li Bankcard (J Visa Card M Master Card 


Card No. | | | | | | | Card expiry date 


APRIL 1995 


Bnew. subscription mono stan: haw he C ee pe ee ee ee 
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This multipurpose 


circuit is a balanced 


microphone 
preamplifier & line 
input mixer. It can 
operate from a 
variety of AC & DC 
supply voltages & 
has low noise & 
distortion. 


By LEO SIMPSON 


Balanced microphone 
preamplifier & line mixer 


All professional public address sys- 
tems use balanced microphone lines. 
These have the advantage of consider- 
able immunity from hum and noise 
even when long lines are necessary. 
The disadvantage is that the pream- 
plifier requires either an expensive 
balanced-to-unbalanced transformer 
or a fairly complex circuit involving 


two or three low noise op amp ICs. 

This project gets around that prob- 
lem by using the SSM2017 IC from 
Analog Devices. This chip has been 
specially designed as a balanced mi- 
crophone preamplifier. The resulting 
circuit has high gain, low noise and 
very low distortion. 

As presented here, the preamplifier 


Performance of Prototype 


Microphone Input 


59.5dB 


-74dB A-weighted with respect to 0.75mV 
input and 1V output; -71.5dB unweighted ` 
(22Hz to 22kHz); both measurements 
taken with a 50Q balanced source. 


_ Frequency Response 


Auxiliary Inputs 


13.5aB 


180Hz to 20kHz, +0dB & -3dB 


-98.7dB A-weighted with respect to 0.24V 
input and 1V output; -96.7dB unweighted 
(22Hz to 22kHz); both measurements 
taken with a 600Q unbalanced source. 


30Hz to 20kHz, +0dB 8 -3dB 
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is a small PC board measuring 90 x 
56mm. It has two ICs, two 3-terminal 
regulators and a number of trimpots 
for level setting. As well as providing 
a pair of balanced inputs for a low 
impedance microphone, it also has 
provision for two line-level inputs. 
Fig.1 shows the complete circuit. 


Circuit operation ` 


IC1, the SSM2017 balanced micro- 
phone preamplifier, requires very few 
external components for its basic op- 
eration and its gain is set to 200 
(+46dB) by the 33Q resistor (R3) be- 
tween pins 1 & 8. The balanced input 
is AC-coupled via 10uF capacitors C1 
& C2 which are there to block any DC 
signals and also to prevent any DC 
being applied to the microphone if 
the circuit is operated in single-sup- 
ply mode. We'll explain that point in 
a moment. 

The input impedance is set to about 
1.3kQ by two 680Q resistors (R1 & 
R2), while C3 & C4 attenuate unwanted 
signals above the audio passband. The 
output of IC1 is AC-coupled by a 1pF 
capacitor to trimpot VR1 which acts 
as the microphone level control. 


co — Fig.1: the heart of this circuit is 

: Ni Š the SSM2017 balanced micro- 
a 5 eae phone preamplifier (IC1). Its 
=E at 


Sagi Yok WA output is fed into a mixer stage 
PINS 0 using IC2a, half of an LM833 
J dual low noise op amp. IC2b, 
c13 provides a rail splitting facility 
s if the circuit is to be powered 
Pé from a single supply rail. 
AUX 2 VR3 x 
10k 
PIN7 O— 1 
MICROPHONE 
PIN2 
GND 
PINI 


PINS 
OUTPUT 


OPIN 
DI-D4 Te 
4xIN4004 


BALANCED MICROPHONE PREAMPLIFIER 


Line level signals are AC-coupled [AUDIO PRECISION FREGRESP AMPL(dBr) vs FREQ(H2) 06 FEB 95 15:48:04 
to trimpots VR2 & VR3 and these act |5 0000 


as mixing controls for these signals. 
All three signals are fed to op amp 40000 L 
IC2a which is a conventional mixer 
stage with its gain set to 4.7, the ratio —_| 3 9999 
of the 47kQ feedback resistor (R7) to 
the 10kQ mixing resistors. 2.0000 

The total gain of the preamplifier is 
therefore close to 940 (+59.5dB) which 42000 | 
is more than sufficient for most mi- 


crophone applications. 0.0 
The bass response of the preampli- 
fier is curtailed below 300Hz andis- |-1,900 


3dB down at about 180Hz, mainly 
due to the interaction of C7 with R6. __|-2.000 
This rolloff is desirable for most mi- 
crophone applications to prevent pick- _|-3.000 
up of building rumble and also to 
prevent serious overload by users who _ |-4.000 
tend to blow into microphones. This 
rolloff can be seen in the frequency |-5.000 
response plot of Fig.2. 100 1k 10k 20k 

By contrast, the high level inputs Fig.2: this graph shows the frequency response of the microphone preamplifier 
have a more of less normal bass re- input, taken with VR1 set for maximum sensitivity. As shown, the response is 
sponse, with the -3dB point at just 3dB down at 180Hz & 20kHz. 
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Fig.3: frequency response plot for the auxiliary 1 input, taken with VR2 set for 


maximum sensitivity. 
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Fig.4: total harmonic distortion & noise versus frequency plot for the 
microphone preamplifier input (10mV in & 1V out). 


below 40Hz, as can be seen in the 
frequency response plot of Fig.3. Both 
these frequency response plots exhibit 
a high frequency rolloff above 10kHz 
and this is due mainly to the 180pF 
capacitor C8 shunting 47kQ feedback 
resistor R7. 

Again, this rolloff is desirable for 
public address work, to keep noise to 
a minimum and also to minimise 
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breakthrough of radio interference. 

Well, the function of IC1 and IC2a 
(half of an LM833 dual low noise op 
amp) is fairly straightforward but what 
is the function of the remaining op 
amp (IC2b). This acts as a supply rail 
splitter in case the unit is powered 
from a single DC source. 

The power supply section can ac- 
cept an AC or DC input by virtue of 


the bridge rectifier (diodes D1-D4). 
The input supply can be +12V to +30V 
DC, or AC (24V centre-tapped up to 
40V centre-tapped). Alternatively, it 
can be run from a single rail DC sup- 
ply ranging from 15-30V or from an 
AC supply ranging from 12-20V. 

If the unit is powered from a centre- 
tapped supply, the resulting supply 
rails from the 3-terminal regulators 
are +12V DC and the link at JP1 is set 
for split supply operation. In this case, 
IC2b does nothing. 

On the other hand, if a single rail 
supply is used, the negative 3-termi- 
nal regulator is not used. Instead, C17 
& C16 are omitted and links wired in 
their place. The result is a single rail 
supply of 12V DC from REG1. This is 
then split by IC2b and so the circuit 
effectively has its reference, pin 5 of 
IC1 and pin 3 of IC2a, set to +6V. 
Alternatively, IC1 and IC2 effectively 
run from a supply of +6V. For this 
condition, the link at JP1 is set to the 
“single” setting. 

Ideally, for maximum signal hand- 
ling and lowest distortion, the circuit 
should be run with dual supply rails. 
The distortion curves of Fig.3 and Fig.4 
were measured with the prototype 
powered from spilt supplies (ie, +12V 
DC). Fig.4 shows the harmonic distor- 
tion of the preamplifier for the micro- 
phone input (10mV in and with trim- 
pot VR1 set for 1V out). Both VR2 & 
VR3 were set to maximum attenua- 
tion. 

Fig.5 shows the harmonic distor- 
tion of the preamplifier for one of the 
line inputs. In this case, VR1 was set 
to zero, while the line input in ques- 
tion was 0.24V in and 1V out. 


Construction 


Assembly of the PC board is quite 
straightforward. We suggest install- 
ing the 12 PC pins and the 3-pin header 
first, followed by the links, resistors 
and diodes. This done, install the trim- 
pots, the capacitors, ICs and regula- 
tors. Make sure that all polarised parts 
such as the electrolytic capacitors, 
diodes and other semiconductors are 
installed the right way around. If you 
don’t make sure of this point, the cir- 
cuit could be damaged when power is 
applied for the first time. 

Before applying power to the fin- 
ished board, check your work care- 
fully to make sure that all compo- 
nents are correctly installed and that 
there are no solder bridges or missed 
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Fig.5: total harmonic distortion & noise versus frequency plot for the auxiliary 1 
input at maximum sensitivity. 


solder joints on the underside. 

If the unit is to be powered from a 
single supply, the 7912 regulator can 
be omitted and links installed in place 
of electrolytic capacitors C16 & C17. 
Make sure that the jumper has been 
set correctly as well. 


Testing 


Connect a microphone to the mi- 
crophone input, making sure that the 
correct pins are used: 

Pin 1 = Ground/Shield 
Pin 2 = Signal Hot (In Phase) 


Pin 3 = Signal Cold (Out Phase) 

If you are using an unbalanced mi- 
crophone make sure you have con- 
nected pins 1 and 3 together. Now 
turn all gain trimpots fully anticlock- 
wise for minimum gain and connect 
the output to an amplifier. If the am- 
plifier has a gain control, you should 
set this to about midway. 

If you now apply power, all should 
be quiet. If any undue noises appear 
from the loudspeakers, switch off im- 
mediately and check your work care- 
fully. All seems OK? Whilst talking 


PARTS LIST 


1 PC board, code PED5531, 90 
x 56mm 

12 PC pins 

1 3-pin header (JP1) 

1 mini jumper 

3 10kQ horizontal trimpots 
(VR1-VR3) 


Semiconductors 

1 SSM2017 balanced 
microphone preamplifier (IC1) 

1 LM833 dual low noise op amp 
(IC2) 

17812 +12V regulator (REG1) 

1 7912 -12V regulator (REG2) 

4 1N4004 silicon diodes (D1-D4) 


Capacitors 

2 470uF 35VW electrolytic 

6 10uF 35VW electrolytic 

5 1uF 63VW electrolytic 

1 0.1uF 100VW metallised 
polyester (greencap) 

2 .001uF disc ceramic 

1 180pF disc ceramic 


Resistors (0.25W 5%) 

1 47kQ (yellow violet orange gold) 
8 10kQ (brown black orange gold) 
2 680 (blue grey brown gold) 

1 33Q (orange orange black gold) 


Where to buy the kit 

This preamplifier has been de- 
signed and produced byAltronics. 
The kit is priced at $27.50 (Cat. K- 
5531) and is available fromAltron- 
ics in Perth or from any of their 
resellers. 

Note: copyright© ofthe PC pattern 
associated with this design is 
retained by Altronics. 


into the microphone, you can then 
increase the gain adjusting trimpot 
VRI, until a suitable level is obtained. 
The auxiliary inputs are tested in a 
similar way. The signal source for 
these inputs could be a CD player, 
tuner or cassette deck. 

If your application requires it, the 
trimpots can be replaced with stand- 
ard pots. If this is done, we recom- 
mend the use of shielded cable for the 
wiring of the pots to minimise hum 
and noise. Naturally, the preamplifier 
should be situated away from any 
power transformers to minimise hum 
pick-up. sc 
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Build a 50W/channel 
stereo amplifier; Pt.2 


Last month, we introduced our new high 
performance 50W/channel stereo amplifier & 
described the circuit operation. This month, 
we conclude with the presentation of the 


construction details. 


By LEO SIMPSON & BOB FLYNN 


Most of the construction of the new 
amplifier is quite straightforward. The 
work mainly involves mounting com- 
ponents on the five printed circuit 
board assemblies. These are the power 
amplifier board, the input selector 
board, the selector switch board, the 
tone control board and the optional 
RIAA preamp board. 

The first job is to assemble the in- 
put selector board which is shown in 
Fig.7(a). This board is coded 01103951 
and carries the RCA input and output 
sockets. Before mounting any of the 
parts, it is a good idea to carefully 
check the copper pattern on the un- 
derside of the board. You should es- 
pecially check for shorts between the 
long parallel tracks to the selector 
switch. 
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Don’t just rely on a visual check 
here — switch your multimeter to a 
high Ohms range and use it to con- 
firm that the tracks are isolated from 
each other. This test will quickly lo- 
cate faults on any board that has not 
been correctly etched. You will need 
to go through a similar checking pro- 
cedure with each of the other boards 
when you come to them. 

Now install the parts as shown in 
Fig.7(a). The first job is to install the 
25 PC pins. Fourteen of these support 
the selector switch assembly and these 
should be installed from the copper 
side of the PC board; ie, so that the 
shoulder of each pin sits against its 
respective copper pad. The remain- 
ing pins are located at the left and 
right channel outputs, the tape inputs 


and the optional RIAA preamp in- 
puts. If you’re not building this latter 
board, you can forget the pins for the 
preamp inputs but install a couple of 
links instead. These links are shown 
dotted on the diagram. 

This board is completed by solder- 
ing in the three 3 x 2-way RCA socket 
panels. One of these, at the end adja- 
cent to the selector switch, is cut down 
to a 2 x 2-way, so that a total of 16 RCA 
sockets is provided. 

Fig.8(a) shows the selector switch 
board (code 01103952). Position the 
switch with the locating spigot to- 
wards the top and push the body of 
the switch all the way down onto the 
board before soldering the terminals. 
The pads along the bottom edge of the 
switch board can now be soldered to 
the 14 PC pins on the input selector 
board. 


Tone control board 


Fig.9(a) shows the parts layout on 
the tone control PC board (code 0110- 
3953). Commence assembly by install- 
ing PC pins at the external wiring 
points, then fit the wire links, resis- 
tors, capacitors and semiconductors. 
Check the orientation of polarised 


Fig.7(a): the input TAPE 
selector board. IN 
Note that if the 

optional RIAA 


preamp is not 
included in the 
amplifier, the two 
links shown dotted 
should be included 
& the associated PC 
pins omitted. 


a 


parts carefully when installing them 
on the board. These include the ICs, 
diodes, transistors and electrolytic 
capacitors. The 6.8uF and 22uF ca- 
pacitors are bipolar types and can be 
installed either way around. 

The headphone socket, pots and 
pushbutton switches should be left 
till last. Be sure to push them all the 
way down onto the board but don’t 
solder all the leads at this stage. In- 
stead, tack solder diagonally opposite 
pins at either end of each component. 

The tone control assembly can now 
be tested in the chassis to ensure that 
everything aligns properly. Adjust the 
alignment of the pots and switches as 
necessary before soldering the remain- 
ing pins. 


TO TAPE IN 


Balance control 


Fig.10 shows the wiring of the 
switch for the balance control. The 
resistors are wired around the switch 


PUT 
OF CONTROL BOARD 


a 


AUX 1 VCR 


IF RIAA PREAMPLIFIER 1S FITTED: REMÒ! 


TUNER CD PHONO 


LINKS SHOWN DOTTED. R AND L CONNEC 


TO SOURCE INPUT 
OF CONTROL BOARD 


01103951 


pins together with three short lengths 
of hook-up wire. These are soldered 
to the tone control board which can 
now be mounted in the chassis. It is 
mounted to the front panel using the 
pot nuts and lockwashers. The rear of 
the tone control board is secured us- 
ing two 12mm tapped spacers and 
Screws. 


Fig.8(a): the selector switch board. 
This mates up to the 14 pins on the 
input selector board & is soldered at 
right angles to it. 


Xi 
Í 
°| 


Fig.7(b): this is the full- 
size etching pattern for 
the input selector board. 


Don’t fit the dress panel to the chas- 
sis at this stage. It should be left in its 
protective wrapping for as long as 
possible, to protect it from scratches. 

When all the pot nuts are secured, 
use your multimeter to check that all 
the pot cases are electrically connected 
together, via the chassis. Ifnot, it might 
be necessary to remove the board from 


[onoasse 


Fig.8(b): the etching pattern for the 
selector switch board. Check that it 
has been trimmed correctly along the 
bottom, so that there are no shorts. 
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Fig.9(a) (left): the tone control board. Note that 
while the balance control (S4) looks like a single 
potentiometer, it is actually a rotary switch, as 
shown in Fig.10 on the facing page. Fig.9(b) (above) 
shows the PC pattern for this board. This is shown 
70% of actual size & may be reproduced full size 
by enlarging it by a factor of 1.41 on a photostat 
machine. 


This photo gives a good general view of the tone control board and the power 


amplifier board. 


the chassis and then take a round file 
to lightly clean off any paint or ano- 
dising from around the pot mounting 
holes. The reason for making sure that 
the pots are properly earthed is to 
keep hum and noise to a minimum. 


RIAA preamp board 


As noted previously, this preamp 
board is optional and we assume that 


many readers will not need it. The 
parts layout is shown in Fig.11(a). It's 
best to start with the smaller parts 
(resistors and wire links) first. Take 
care with the orientation of the LM833 
IC and the electrolytic capacitors. The 
two input inductors (L1) are each 
made by winding four turns of 0.4mm 
enamelled copper wire on a ferrite 
bead (Philips type 4330 030 3218). 


£ 
tay 
aa Sy 


The balance control is an 11-position rotary switch with resistors wired around 
its terminals. This arrangement gives much better separation between channels 


than a potentiometer. 


Don’t forget to strip the enamel off 
the ends of the lead wires before the 
inductors are soldered into the PC 
board. 


Power amplifier board 


This board is identical to that pre- 
sented in the February 1995 issue but 
we are repeating the assembly instruc- 
tions here for the sake of complete- 
ness. The component layout is shown 
in Fig.13(a). To begin, first install the 
PC pins and links, followed by the 


CONNECT TO PINS 1, 2 AND 3 
ON CONTROL BOARD 


Fig.10: here’s how the rotary switch is 
wired with the resistors to provide the 
balance control. 
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LEFT O 


Fig.11(a): the optional RIAA preamplifier board. The large 
electrolytic capacitors are bipolar types & can be installed 


either way around. 


resistors and capacitors. Make sure 
that you install the electrolytic ca- 
pacitors with correct polarity. This 
done, install the fuse clips and note 
that there is a trick to this task. The 


O INSULATING 3mm 3mm 


BUSH 


The mains switch should have its lugs sleeved with heatshrink tubing to avoid 


the possibility of electric shock. 
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1103954 
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Fig.11(b): the full-size etching pattern for the optional 
RIAA preamplifier board. In most cases, this board 


will not be needed. 


clips have little lugs at one end which 
stop the fuse from moving longitudi- 
nally. If you install the clips the wrong 
way around, you won't be able to fit 
the fuses. 


Fig.12: each LM3886 
is insulated from its ` 
heatsink using a 
mica washer & 
insulating bush. 
Smear the mating ` 
surfaces lightly with 
heatsink compound 
before bolting the 
assembly together. 


WASHER NUT 


L1, the loudspeaker filter inductor, 
consists of 15 turns of 0.5mm enam- 
elled copper wire wound onto a 102 
1W resistor and soldered at both ends. 
To wind it, first scrape the enamel off 
the start of the copper wire and solder 
it to one end of the resistor. Now neatly 
wind 15 turns onto the resistor body, 
then scrape the enamel off the end of 
the wire and solder it to the other end 
of the resistor. Finally, install and sol- 
der the assembly into the PC board. 

The positive and negative power 
supply connections to the right chan- 
nel should be made with heavy duty 
hook-up wire (32 x 0.2mm or better) 
which should be twisted as shown on 
Fig.13(a). The OV connections should 
be made via the same sort of hook-up 
wire but underneath the board. 

Finally, you can install the power 
ICs. Make sure that the tabs of the 
devices line up precisely with the back 
edge of the PC board so that they can 
be properly secured to the heatsinks. 
Next, fit 15mm metal standoffs to the 
board and line up the heatsinks against 
the ICs so that the positions of the 
mounting screws can be marked. Af- 
ter drilling these holes, use standard 
TO-3P mounting kits to secure the ICs 
to the heatsinks — see Fig.12. 

Use your multimeter (switched to a 
high “Ohms” range) to make sure that 
the IC mounting tabs are isolated from 
the heatsinks. The heatsinks we used 
are supplied by Altronics (Cat H-0522). 
To mount them into the chassis, you 
could use small L-shaped brackets or, 
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as we did, blind-tap holes into the 
edge to secure them directly. 


Chassis wiring 


Fig.14 shows the chassis wiring 
details. The mains cord enters through 
a hole in the rear panel and is se- 
curely clamped using a cord-grip 
grommet. Strip back the outer sheath 
of the mains cord by about 80mm. 
The Active (brown) lead goes to the 
fuseholder while the Neutral (blue) 
lead goes to the mains terminal block. 
The other side of the fuseholder goes 
to the mains terminal block and then 
to the mains switch. 

The Earth lead (green/yellow) is 
soldered to one of the adjacent solder 
lugs. The second solder lug termi- 
nates the earth lead which is run along 
the rear panel from the binding post 
terminal adjacent to the RCA input 
sockets. Don’t alter the earth wiring — 
you may get a hum loop if you do. 

The primary leads of the transformer 
are connected to the mains terminal 
block, as shown, while the 25V sec- 
ondary leads are connected to the 
screw terminal block on the power 
amplifier board. Be careful to use the 
correct phasing of the secondary leads, 
otherwise you will not get any DC 
output from the bridge rectifier. 

Be sure to use mains-rated 250VAC 
cable for the connections to the power 
switch. We used heatshrink tubing to 
cover the switch lugs after the wires 
had been soldered on. We also sleeved 
the connections to the fuseholder. This 
avoids the possibility of an electric 
shock from the switch terminals. 

Note that the .O1uF 250VAC “anti- 
thump” capacitor connected at the 
mains terminal block must be rated at 
250VAC. 

Do not install the shielded signal 
cables at this stage. The next step is to 
power up each board in turn and check 
that it is operating correctly. We start 
with the power amplifier board, since 
it the most involved. But first, check 


Fig.14 (left): the chassis wiring details. 
Take care when installing the mains 
wiring & sleeve all exposed terminals 
on the fuseholder & mains switch with 
heatshrink tubing to avoid accidental 
contact. Make sure also that the 
mains cord is securely clamped by the 
cord grip grommet. 
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all your work carefully against the 
associated wiring diagrams of Fig.13(a) 
and Fig.14. 


Power amplifier testing 


Before checking the power ampli- 
fier board, connect a 1kQ 0.5W resis- 
tor between the +15V and OV rails at 
the 3-way terminal block (adjacent to 
the 3-terminal regulators). This 1kQ 
resistor will draw a 15mA current from 
the +15V supply rail and thus ensure 
that the input voltage to the 7815 regu- 
lator does not exceed the ratings (ie, 
35V). 

Now apply power and check the 
supply rails. They will normally be 
around +37V, depending on the value 
of the AC mains voltage. Now check 
the quiescent current in each chan- 
nel. This can be done in one of two 
ways. The first is to remove one fuse 
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RESISTOR COLOUR CODES 
4-Band Code (1%) 

brown black yellow brown 
white brown orange brown 
yellow violet orange brown 
orange white orange brown 
red red orange brown 
brown green orange brown 
brown black orange brown 
green blue red brown 
yellow violet red brown 
orange white red brown 
brown blue red brown 
brown black red brown 
grey red brown brown 
orange orange brown brown 
brown black brown brown 
grey red black brown 
brown green black brown 
brown black black brown 
green blue gold brown 


OPTIONAL RIAA PREAMP 
4-Band Code (1%) 
brown black green brown 
red black yellow brown 
brown black yellow brown 
brown blue orange brown 
orange white brown brown 
brown green brown brown 
brown black brown brown 


(while the power is off) and connect 
your multimeter, switched to an 
“Amps” range, across the fuse clips. 
With no input signal and no load, the 
quiescent current should typically be 
around 30mA but may range up to 
70mA. 

Alternatively, you can connect a 
100Q 1W resistor across the positive 
rail fuse clips and measure the volt- 
age across it. For a current of 30mA, 
the voltage across the 100 resistor 
should be 3V DC. The DC voltage at 
the output of each channel should be 
within +15mV of 0V DC. 

Next connect suitably rated loud- 
speakers and check that you can get 
an output. With no signal, both chan- 
nels should be very quiet. If you touch 
the input PC pins on the PC board you 
should get an audible “blurt” from the 
relevant loudspeaker. 


5-Band Code (1%) 

brown black black orange brown 
white brown black red brown 
yellow violet black red brown 
orange white black red brown 
red red black red brown 

brown green black red brown 
brown black black red brown 
green blue black brown brown 
yellow violet black brown brown 
orange white black brown brown 
brown blue black brown brown 
brown black black brown brown 
grey red black black brown 
orange orange black black brown 
brown black black black brown 
grey red black gold brown 
brown green black gold brown 
brown black black gold brown 
green blue black silver brown 


5-Band Code (1%) 

brown black black yellow brown 
red black black orange brown 
brown black black orange brown 
brown blue black red brown 
orange white black black brown 
brown green black black brown 
brown black black black brown 


If the circuit isn’t working, check 
all the audio paths from the input 
through to the output for continuity. 
You should also check that the PC 
pins are well soldered into position, 
as is link LK1. If LK1 is open circuit, 
the amplifier will be muted. 

If all is well, switch off, connect the 
+15V supply wires to the tone control 
board and check the voltages on it. 
This done, connect the supply wires 
to the RIAA preamp (if fitted) and 
check the voltages on it. If all these 
checks are OK, you can complete the 
wiring of the amplifier by running all 
the shielded cable, as shown in Fig.14. 
You will also need to fit the extension 
shaft to the selector switch. 


Troubleshooting 


If the above measurements are not 
OK, the most likely causes are broken 


Compare this photo of the amplifier with the chassis wiring diagram of Fig.14. 
Note that the RIAA preamp in the righthand front corner is optional & if left 
out, it leaves an extra pair of high level inputs. 


tracks or solder bridges between IC 
pins. For example, if you have the 
correct supply voltages on an IC but 
its output is close to +15V or -15V, itis 
most likely that there is a break in the 
feedback network or to the inputs to 
that IC. 

You can follow this up by measur- 
ing the voltage at the input pins of the 
ICs. Again, these should all be very 
close to OV. If not, check for breaks in 
the copper track, poor solder joints, 
and that the IC is not in the wrong 
way around. 

Note: if you’ve put the IC in the 
right way around, it is most unlikely 
that any malfunction will be due to a 
faulty IC. So don’t immediately rush 
out and buy new ICs if you strike 
problems. 

What happens if one of the power 
amplifiers is not working? If the other 
channel is working correctly, then you 
have an ideal crosscheck. Check the 
voltages in the good channel and then 
in the bad channel and you can usu- 
ally get a fair idea of what the problem 
is. It is unlikely that you will get the 
same fault in both channels, unless 


you have made the same assembly 
mistake in both! 


Listening tests 


No, we're not going to listen to mu- 
sic — yet. The idea of the next few 
checks is to make sure that everything 
is really working as it should. You'll 
need a pair of headphones. Plug them 
into the headphone socket, turn on 
the power and listen. 

With the Volume at minimum you 
shouldn't be able to hear anything. If 
you now select the phono input and 
wind up the Volume to maximum, 
you will hear some hiss and a small 
amount of hum. That is normal. 

If you now switch to the other in- 
puts (CD, Tuner, etc), the noise should 
drop to extremely low levels (we doubt 
you'll be able to hear anything, even 
in a very quiet room). Now wind the 
Volume control back, switch to the 
CD inputs and try poking a small 
screwdriver into the left channel in- 
put socket. You should hear a “blurt” 
in the left channel. Now try the test 
for the right channel. 

If you repeat this test for extreme 


CAPACITOR CODES 

Value IEC EIA 
1uF 1u0 105 
O1pF 10n 103 
.0047uF 4n7 472 
220pF 220p 221 
100pF 100p 101 
33p 33 


Pot eee L 


33pF 
OPTIONAL RIAA PREAMP 


EIA — 
105. 
153 
472 
101... 


Value IEG 
tue uo 
.015uF 15n 
 .0047uF 47 
100pF 100p — 


settings of the tone controls (eg, full 
bass boost, full bass cut, etc) you can 
confirm that they are working as well. 
Similarly, you can check the opera- 
tion of the Mono/Stereo switch and 
the Balance control. 

If all is well, the front panel can 
now be mounted but be careful — one 
scratch and you’ll ruin the appear- 
ance of the whole project. Fit the lid 
to the case and the job is finished. Sc 
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In this third & final 
article, we conclude 
the assembly 
procedure for these 
wide range 
electrostatic speakers 
& give some hints & 
tips on obtaining the 
optimum sound 


quality. 


By ROB McKINLAY 


Wide range electrostatic 
loudspeakers; Pt.3 


Last month, we finished assembly 
-of the half panels of which there are 
12. One of each pair of half panels 
was fitted with the diaphragm which 
was tensioned and painted with a con- 
ductive coating. The next task is to 
assemble the pairs of half panels to- 
gether. The result will be four com- 
plete bass panels and the two central 
treble panels. 

Before assembly takes place, wires 
should be attached to the panels for 
the audio drive signal. The half pan- 
els which have the diaphragm at- 
tached should have a red wire con- 
nected to the metal grid. The match- 


+9-15VDC 
FROM 
PLUG-PACK 


IGO 


Fig.1: this circuit provides 5V DC to the EHT inverter 


in both electrostatic loudspeakers. 
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ing half panels should have a black 
wire attached to their metal grids. The 
panels which have red wires attached 
are mounted at the front of the fin- 
ished speaker system. This procedure 
ensures that all panels are in phase 
when they are connected together. 
The two matching half panels are 
placed face to face with the diaphragm 
in the middle. Using the channel sec- 
tion supplied, clip the two halves to- 
gether. A small cutout will need to be 
made in one long channel section to 
allow for exit of the EHT wire. Mark 
the channel section where the cutout 
is to be made. Drill a 10mm hole 


through the flange close to the chan- 
nel web, then use side cutters to cut 
the flange out to make a ‘U’ shaped 
cutout. 

Clip the channel over the two half 
panels starting at the EHT terminal 
end and push it firmly towards the 
centre. Ensure that the two panel 
halves line up with each other. 

The front panel wire (the red one) is 
passed under the panel before the bot- 
tom channel is clipped on. It will be 
necessary to break out some small 
pieces of plastic matrix to allow easy 
exit. Solder the red wire to an eye 
terminal. Screw a brass nut onto the 


A A. 


The 5V regulator is supplied pre-assembled on a piece of Vero- 


board but the wiring must be completed before it can be used. 
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+5VÓ - 
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Fig.2: the EHT inverter is a 1-transistor blocking oscillator feeding a 2-stage Cockroft- 
Walton voltage multiplier. It generates about 3kV to provide the polarising voltage for 
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the three electrostatic panels in each speaker. 


terminal screw. Do not overtighten. 
Place a brass washer on the connec- 
tion. Break out sufficient matrix to- 
ward the bottom ofthe panel, to allow 
the eye terminal to sit flush on the 
connection allowing the wire to pass 
underneath the completed panel. 

Now clip on the bottom channel 
section. The black audio wire should 
be soldered to an eye terminal which 
is then bent through 90° to allow con- 
nection to the rear grid through the 
plastic matrix segment. Fit a 3mm 
brass nut onto the connection screw 
and tighten it but do not overtighten 
it. ; 

Place a 3mm brass washer on the 
connection followed by the eye termi- 
nal, another washer and a brass nut. 
Tighten carefully. 

It may be necessary to break out 
some small pieces of matrix to pro- 
vide sufficient clearance for the ter- 
minal. This procedure is carried out 
on all panels. 

The three panels are installed in 
the speaker frame with the treble panel 
in the centre. There are two pairs of 
bass panels with left hand connec- 
tions and two with right. One of each 
is used per finished loudspeaker. 

The three panels are connected in 
parallel; ie, all three red audio wires 
connected together, all three black 
audio wires connected together and 
all three EHT wires connected to- 
gether. 


Electronic assembly 


Three electronic modules need to 
be put together to provide the EHT 
supply for the speakers. Briefly, a 9V 


DC plugpack feeds a 5V regulator 
module which is mounted in its own 
small plastic case. The 5V DC from 
the module then supplies a DC-to- 
EHT inverter in each loudspeaker cabi- 
net. 

Fig.1 shows the 5V regulator circuit 
which is quite standard. This is sup- 
plied in the kit pre-assembled on a 
small piece of Veroboard. It needs to 
be soldered and assembled into its 
plastic box. The two sets of output 
leads are wired to 3.5mm jack plugs. 
These plug into 3.5mm sockets on the 
rear of the loudspeaker cabinets. 

The DC-to-EHT inverter circuit is 
shown in Fig.2. This is essentially a 1- 
transistor blocking oscillator driving 
a 2-stage Cockroft-Walton multiplier. 


WARNING! 


680pF 
3kV 


It produces an output of 
close to 3kV with a 5V DC 
input. 
EHT The circuit is wired 
OUTPUT onto a small PC board, us- 
ing the component layout 
shown in Fig.3. One of 
these boards is required 
for each complete electro- 
static loudspeaker. Each 
board is mounted in its 
own plastic box which is 
itself mounted in the base 
of the speaker cabinet. 


Final wiring 

The photo of Fig.5 
shows the details of the 
wiring. At left is the au- 
dio transformer which is 
driven from one channel 
of a stereo amplifier. The transformer 
has two primary windings and these 
are connected in parallel but with a 
1.2Q 10- watt wirewound resistor in 
series with each winding. The high 
voltage side of the transformer has 
three connections. The centre tap is 
connected to the OV connection of the 
EHT board. The two other terminals 
are connected to the paralleled red 
and black wires from the three elec- 
trostatic panels. Finally, the EHT out- 
put from the inverter board is con- 
nected to the paralleled EHT wires 
from the three panels. 

All of this high voltage wiring 
should be terminated in an insulated 
terminal block, as shown in the photo 
of Fig.6. 

When all the wiring is complete, 
the back panels should be installed so 
that listening tests can begin. 


GND 


Operating the electrostatics 


The loudspeakers will take two or 
more hours to reach their optimum 
state of charge. When reached it will 
be maintained by the internal elec- 
tronics. The plugpack power supply 
should be permanently connected and 
switched on. Its power connection is 
quite small (less than five watts). 

Optimum loudspeaker placement 
is dependent on room size and shape. 
The following suggestions are guide- 
lines to achieve the best performance 
from the ESL III’s. Start with the 
loudspeakers about one metre from 
the rear wall and, in a 3.5-5 metre 
wide room, about half a metre from 
the side walls. Toe the speakers in 
towards the listening position. 
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MOUNT ZDI ON COPPER SIDE OF BOARD 
Fig.3: this is the component overlay for the EHT inverter. Note that it 
generates a very high voltage which is retained after switch-off (see 


warning panel). 


Play some familiar music with a 
centre stage vocalist. Adjust the toe- 
in on one or both of the loudspeakers 
to make the vocalist appear centrally 
located. Room interference effects may 
cause one loudspeaker to be toed in 
more or less than the other. It may be 
necessary to toe-in the speakers until 
they are pointing directly at the lis- 
tening position. The speakers may 
now be moved either closer to or away 
from the rear and side walls to achieve 
the best bass response. 

The loudspeaker panel is designed 
as a symmetrical vertical array. This 
produces the best sound quality at ear 
level when seated. To reduce tonal 
variation when standing, tilting back 
the loudspeaker may be desirable in 
some rooms. The spikes supplied will 
provide the necessary adjustment. It 
is advisable to fit the spikes after the 
best position has been found for the 
speakers. This will avoid damage to 
floors and toes! 


Use some packing to determine the 
best angle of lean, then fit the spikes 
and carry out fine adjustments. Make 
small adjustments to toe-in and lean; 


they can make big differences to the ` 


sound quality. 

These loudspeakers radiate sound 
from the rear as well as the front. To 
avoid adverse effects on the imaging, 
it may be necessary to have some 
sound absorbent material such as 
heavy curtains on the rear wall or in 
the rear wall corners. You can expect 
to devote a few hours of “tweaking” to 
achieve the best results. 

Like most high quality loudspeak- 
ers, the ESL III’s will need running in. 
It will take two to three weeks of nor- 
mal use before the diaphragms reach 
maximum compliance. You will no- 
tice better bass and improved treble 
after this period. 


Troubleshooting 


Some common problems causing 


— 


F ig.4: the finished 5V regulator is installed in a plastic box. It has two separate 
leads to supply the EHT inverter in each electrostatic loudspeaker. 
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poor performance are listed below. 
The first of these is leakage of dia- 
phragm bias voltage to rear (black wire) 
grid. Just one panel with this problem 
will cause the three panels in one 
loudspeaker to perform poorly. This 
is due to the faulty panel causing a 
drain on the EHT power supply. The 
sound will be distorted and at a lower 
level than normal. There are several 
checks that can be made to locate the 
problem. 

Disconnect the panel wires from 
the terminal blocks. Connect a multi- 
meter on a high Ohms range (200 
megohms or more) between the EHT 
wire from the diaphragm and the rear 
grid audio wire (the black one). The 
reading should be “open circuit”. 

If a finite reading is obtained, there 
is a conductive path between the dia- 
phragm and its connections to the 
grid. To check this, split the panel 
into its halves and use your multi- 
meter to check both half panels. If a 
finite reading is again obtained, the 
problem lies on the relevant half panel. 
The cause is likely to be some conduc- 
tive material which has been caught 
between the foil tape or the connec- 
tion point and the grid. 

If no reading is obtained when the 
panel is disassembled, the problem 
will be between the diaphragm and 
the grid. Look for conductive material 
between the grid and diaphragm: hair, 
lint, fine wire and insects can all cause 
problems. Absolute cleanliness dur- 
ing construction pays off. During each 
stage of construction, vacuum any dirt 
or grit from the panels. 

Flakes of dry conductive coating 
can cause problems if they get in the 
wrong places. Always remove your 
gloves away from the construction 
area. If the conductive coating is be- 
ing applied in more than one session, 
wear new gloves. 

Other causes can be: the centre tap 
of the audio transformer not connected 
to OV on the EHT supply or one grid 
wire not making a good connection; 
EHT supply not working properly; the 
conductive coating on the diaphragm 
applied incorrectly (ie, patchy, too 
light or not making contact with the 
EHT foil tape); and finally, the dia- 
phragm tension may be too low. 


Care of your speakers 


The timber cabinets should be oiled 
occasionally. Grille cloths should be 
lightly vacuumed from time to time to 


YOU CAN 


Fig.5: the compartment at the base of the speaker houses the audio step-up 
transformer and the EHT inverter. Note the wirewound resistors connected in 
series with the transformer primary windings. The inverter is normally housed 


in the plastic box at the rear, for safety’s sake. 
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Fig.6: this close-up view shows the wiring connections to the three panels. 


remove dust. Care must be taken with 
the front grille as the speaker dia- 
phragm is only a few millimetres from 
the grille cloth. Always use the “par- 
tial suction” position on the vacuum 
cleaner. 

Avoid exposure to direct sunlight, 
moisture or temperature extremes. 
Avoid overdriving the loudspeakers 
too. Power limits will be apparent by 
a “snap” (high voltage flashover) fol- 
lowed by a temporary loss of volume. 
Continued use under these conditions 
may cause damage. sc 


Kit Availability 
The ESL lll electrostatic loud- 
speakers are available in kit form 
at $1199 a pair plus an extra $499 
for the two ready-built timber en- 
closures. Freight, packaging and 


insurance will vary from state to 
State. For further information, con- 
tact Rob McKinlay, E. R. Audio, 
119 Brookton Highway, Roley- 
stone, WA 6111. Phone (09) 397 
6212 or fax (09) 496 1546. 


NOW AFFORD 


YOUR OWN 
SATELLITE 
TV SYSTEM 


For many years you have probably 
looked at satellite TV systems and 
thought “one day”. 


Your own 
K-band system 
from only: 


HERE'S WHAT YOU GET: 

e Prime focus or offset dish 
configured for your location. 

° Super low noise LNB/feedhorn. 

e 25m low loss coaxial cable. 

¢ DYNALINK 50 channel stereo 
satellite receiver, with remote 
control. Pre-programmed to 
Optus frequencies. 

e Pointing co-ordinates for 
your location. 


Ask about our regular 
newsletters and 
Customer BBS. Send 
coupon for your free 
info pack, listing | 
all items and prices. 


Direct Importer: AV-COMM PTY. LTD. 
PO Box 225, Balgowlah NSW 2093 
Tel: (02) 949 7417 Fax: (02) 949 7095 


-------------------------- >$ 
YES GARRY, please send me more 
information on K-band satellite systems. 
Name: 
Address: 

P'code: 
Phone: 
ACN 002 174 478 
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SERVICEMAN'S LOG 


Sets aren’t made of rubber, but... 


Nobody likes to have a set bounce. But let’s 
face it; it’s an occupational hazard. It happens 
to all of us sooner or later but it’s still a blow 
to our professional pride &, potentially, to our 


reputation. 


Occasionally, a set bounces by rea- 
son of our own carelessness or lack of 
experience with a particular brand. 
But most of the time, it is just plain 
bad luck. A second fault occurs short- 
ly after the set is returned to the cus- 
tomer, probably producing similar 
symptoms, and the customer expects 
an explanation. 

To be fair, most customers are rea- 
sonable but once in while one will go 
off his brain. And it sometimes takes 
fair bit of diplomacy to quieten them 
down. 

But they are not the worst. The worst 
ones are the ones you don’t hear about, 
except much later on the grapevine, 


Ceo- ceos 
A 500V 4700x4 
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when the damage to your reputation 
has been done. 

Naturally, all those thoughts were 
prompted by a recent experience. In 
fact, none of these nasty things hap- 
pened but they could have, and it 
served as a reminder that this threat is 
always there. 

The story is about an AWA model 
C3423 colour TV set, a 34cm model 
which is actually made in Korea by 
Daewoo. It belongs to one of my long- 
standing customers. 

His complaint was straightforward 
enough — distorted sound on all chan- 
nels — and I imagined the cure would 
be quite simple. And initially, this 


_STRS4I2 


Fig.1: the audio output stage in the AWA C3423 colour TV set. The audio 
drive comes from pin 3 of IC101 (top) & is applied to the base of Q602 

which apparently operates as a single-ended class-A stage, with Q601 as 
a cascode. The output appears at the junction of Q601 & Q602 & is fed to 


the loudspeaker via a transformer. 
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appeared to be the case. When checked 
on the bench there was no doubt about 
the validity of the complaint; the dis- 
tortion was really severe. 

And, as I had expected, the cause 
was simple enough; failure of one of 
the two transistors in the audio out- 
put stage. These are designated on the 
circuit as Q601 and Q602 and both 
carry the type number KTC2230Y. In 
this case it was Q601. Fortunately, I 
had a replacement in stock but it ap- 
pears that a 2SC2230 is, as far as I can 
determine, the same device, the KT 
prefix and Y suffix being a Korean 
version. 

Anyway, I had the specified type 
number, so I simply fitted it. And that 
cured the fault. I finished the job late 
in the afternoon, and left the set run- 
ning on the bench for an hour or so . 
until I closed the shop for the night. 

When I switched it on again the 
next morning, it performed quite nor- 
mally and so I rang the customer with 
the good news. I subsequently un- 
plugged the set and pushed it aside 
when I needed the bench space but 
later turned it back on again to dem- 
onstrate it to the customer when he 
called in. = 


Its back again 


So that was another job finished — 
or so I thought until it bounced. A 
couple of days later, the owner was on 
the phone with the bad news that the 
sound was still distorting. He was 
quite reasonable about it though, be- 
cause he realised that it wasn’t ex- 
actly the same fault as before. 

While the original fault was obvi- 
ous the moment the set was switched 
on, the set would now run normally 
for an hour or so and then would 
gradually begin to distort. At the end 
of about two hours, it was really bad. 
And I gathered that the owner had 
probably been trapped in the same 
way I had been, by initially using the 
set for relatively short periods. 

So the set finished up back on the 


AND IT. SOMETIMES TAKES A 
FAIR BIT OF DIPLOMACY TO 
QUETEN THEM DowN... 


bench. Initially, I let it run for about 
two hours, by which time it was quite 
intolerable. I then decided to check 
the audio feeding the output stage, on 
pin 3 of IC101. This was easy enough 
to do using a small audio signal tracer 
and it confirmed that the signal was 
perfectly clean at this point. 

My next thought was to make some 
voltage checks but I didn’t have much 
to go on. The circuit is one of those 
that a colleague calls “a street direc- 
tory with no street names”; or, in this 
case, no voltages. Well, there was one, 
the supply rail to this stage, at 103V. 

Assuming this figure was correct I 
reckoned there would be about 50V 
across each transistor. It also seemed 
reasonable to expect that there would 
be around 0.5V or 0.6V between the 
base and emitter of each transistor. So 
in spite of the circuit limitations, I 
was able to build up a fair picture of 
the likely voltages. 

After allowing the set to cool down, 
I switched it on again and confirmed 


that these voltages were correct. The 
supply rail measured the indicated 
103V rail, there was roughly 50V 
across each transistor, and there was 
about 0.5V between the base and emit- 
ter of each transistor. Having con- 
firmed this, I let the set run until the 
distortion reappeared, then made an- 
other voltage check. 

It was a different story this time. 
While the other voltages remained as 
before, the base-emitter voltage of 
Q601 had dropped significantly. I left 
the meter connected and let the set 
run. The voltage continued to drop as 
the distortion increased until, after 
about two hours, it had dropped to a 
mere 0.05V. 

Well, that was a clue but that was 
all it was; I still had to find the cause. 
Fortunately, there is only a handful of 
components in this section: six resis- 
tors, six capacitors, and the two tran- 
sistors. 

I was inclined to ignore the transis- 
tors. After all, Q601 had just been 


replaced and the chances of two fail- 
ures in a row seemed remote. But 
statistics can let one down. I had more 
spares on hand and it was only a few 
minutes work to change both. 

And that promptly ruled out that 
possibility; it made no difference. The 
resistors did not seem to be a high risk 
but were easy to check anyway. And 


again I drew a blanks 


That seemed to leave only the ca- 
pacitors — two low value plastic types 
and four electrolytics. Of the latter, 
C608 (22uF) served as a decoupler for 
the 103V rail. However, I couldn’t re- 
late a fault here with the observed 
symptoms. 

All things considered, including the 
change in Q601’s base-emitter volt- 
age, the most likely suspect was C610, 
a 3.3uF coupling capacitor to the loud- 
speaker. It was an electrolytic, of low 
value, and in what appeared to be the 
fault area. 

It was simple matter to pull it out 
and test it. Its capacitance measured 
3.3uF as marked and there was no 
significant leakage. But it was just as 
easy to fit a new one anyway, where- 
upon the set produced good clean 
sound. More importantly, it contin- 
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MY NEXT STORY TAKES US BACK TO THE 
BEGINNING OF COLOUR TV IN AVSTRALIA... 


ued to do so for the rest of the day, 
after which I considered the point 
proved. 

So I’m not sure what was wrong 
with the capacitor. Normally, there 
are three likely faults in a capacitor: 
loss of capacitance, leakage and inter- 
nal series resistance. Since it appeared 
to have correct capacitance and no 
leakage, that left only internal resist- 
ance, which is not quite so easy to 
measure. On the other hand, there 
seems little doubt that it was a temper- 
ature sensitive fault and it is some- 
times difficult to duplicate the exact 
temperature conditions when making 
measurements. 

So, all things considered, I’d put 
my money on leakage. After all, one 
side of it connects via the output trans- 
former (T601) to the 103V rail and the 
other side to Q601’s emitter. So, if it 
was leaky, the effect would be pretty 
drastic. 

So it all ended happily. But it was a 
nasty trap and I’m not sure whether 
there were two quite separate faults or 
whether the faulty capacitor was the 
cause of Q601’s failure in the first 
place. In any case, I fell into the trap. 
With the benefit of hindsight I should 
have given the set a longer soak test. 
But this is not always convenient and 
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there were no symptoms to suggest 
that it would be advisable. 


How does it work anyway? 


Finally, having solved the problem, 
I couldn’t help but wonder about that 
output stage configuration. It is not an 
uncommon arrangement and I must 
have looked at it many times in vari- 
ous makes and models of sets. And 
despite having replaced faulty com- 
ponents in these circuits, I have never 
bothered to think much about the ar- 
rangement. 

Until now, that is. It must have been 
the need to service it twice in quick 
succession, and the need to work out 
voltages, which prompted me to start 
wondering about how it operates. The 
first point to note is that the two out- 
put devices are of the same type 
number and, therefore, of the same 
polarity. Compared with the popular 
complementary symmetry pair con- 
figurations, I find this arrangement 
puzzling. 

And the more I look at it the more 
confused I become. I simply cannot 
grasp how the circuit works. And those 
colleagues I have consulted appear to 
be equally as confused. Some made 
suggestions based on other circuits 
with which they were familiar but 


nothing seemed to add up. 


As already noted, the two transis- . 


tors are effectively in series in the DC 
sense and operate from the 103V rail. 
The audio drive is from pin 3 of IC101 
and the output is taken from the junc- 
tion of the two transistors and capaci- 
tively coupled to the speaker trans- 
former, the other side of which con- 
nects to the 103V rail. 

It also appears that the output is at 
relatively high impedance, hence the 
speaker transformer. There is also a 
feedback network into pin 2 of IC101. 

Beyond that, it is not clear how the 
circuit works. It would appear that 
Q602 operates as a single-ended class- 
A stage, with Q601 as a cascode. But 
the biasing arrangements for Q601 are 
something of a mystery since the base 
of this transistor is tied one diode 
drop below its emitter. 

So there it is; an ultimately success- 
ful job but one which left a frustrat- 
ing circuit puzzle. If anyone can throw 
any light on this circuit, I would be 
happy to pass it on to readers. 


In the beginning 

My next story takes us back a few 
years; some 20 years in fact, to the 
beginning of colour TV in Australia in 
1975. More particularly, it involves 
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Fig.2: the power supply for the Kriesler 59-1. The two mains pate (F101 & F102) are at lon, while fuse F F 120 ois 
the right of the bridge rectifier. TR120 is the chopper transistor. ie 


one of the first colour sets of that era. 
I refer to the model 59-1 made by 
Kriesler which, in various modified 
forms, was popular for many years. 

And while this particular set may 
not necessarily be 20 years old, it 
would be pretty long in the tooth. It 
belongs to a lady customer who moved 
into my district a couple of years ago 

She first sought my assistance about 
a year ago. On that occasion, the main 
problem was due to some dry joints, 
of which this set had its share. In 
addition, I made a routine modifica- 
tion to permit the set’s use with a 
video recorder. It had been a long time 
since I had done this and I had to dig 
out the appropriate modification note 
to refresh my memory. 

The modification involves the hori- 
zontal oscillator circuit. In greater de- 
tail, it involves modifying the time 
constant of the automatic frequency 
control (or flywheel sync system). In 
these early Kriesler sets and in some 
Philips sets of the same era, before the 
advent of the domestic VCR, this time 
constant was relatively long. This was 
perfectly satisfactory for the highly 
stable off-air TV signals but was too 
severe for some video recorders. 

The modification is relatively sim- 
ple. It involves the Line Control Unit 
(CU701) and pins 3, 10 & 11. Pins 3 
and 10 must be connected together, 
while pin 11 is connected to chassis. 
With that done, and the dry joints 
repaired, the set was returned to the 
customer. 

When it came in this time round it 
was completely dead and I had a gut 
feeling that it was power supply fail- 
ure. There was no life of any kind; not 
even a hiccup to suggest an overload 
shutting down the power supply. 


My first check was at the fuses. The 
two mains fuses (F101 and F102) were 
intact, but fuse F120, a 2A type be- 
tween the bridge rectifier and the 
chopper transistor (TR120), was 
blown. So it looked like a fault on the 
board itself, most likely TR120. 

Fortunately, I still have a fair stock 
of boards for this model, salvaged from 
sets scrapped for other reasons. So it 
was a relatively simple job to pull out 
the power supply board and substi- 
tute a known good one. This would at 
least confirm my suspicion and clear 
the rest of the set. 

And it did; the set came to life im- 
mediately and put up quite a credit- 
able performance, considering its age. 
Even the picture tube looked as though 
it was good for a few more years. 

OK, so the fault was on the power 
supply board. If it was as simple as I 
suspected, it would be well worth- 
while repairing. Naturally, I went 
straight to the chopper transistor pins, 
on the underside of the board. And a 
quick check with the meter confirmed 
my suspicion — it was shot, base to 
emitter. 

I unscrewed the mounting nuts, 
then turned the board over to pull the 
transistor clear. And this was the first 
hint of something unusual. One glance 
was enough to indicate that there had 
been “a certain amount of mucking 
about going on”, as one of my col- 
leagues often puts it. Sticking out from 
under the transistor were some pieces 
of black insulating tape as used by 
electricians. 

It was now clear that TR120 had 
been replaced on a previous occasion. 
This was no surprise — faults of this 
kind are common enough in all sets. 
But the nature of the repair was. The 


insulating tape had been used in place 
of the isolate mica washer that’s used 
to separate the transistor from its heat- 
sink. In fact, two strips of tape had 
been used, with one overlapping the 
other to provide the necessary width. 


A real shocker 


Such a bodgie repair was a real 
shocker. At that stage, I had no idea 
when, or by whom, the repair had 
been done. I could only assume that 
someone had been caught out in the 
field without a washer and had taken 
this way out to do a quick repair and 
avoid a return visit. 

Well, that would be an explanation, 
if not an excuse. But it is a pretty 
rough approach. For one thing, as we 
all know, insulation tape degenerates 
with time, particularly in a heated 
situation such as this. 

And, in any case, it would provide 


` very poor thermal conduction com- 


pared to a standard mica washer. The 
standard washer is made as thin as 
possible, consistent with adequate 
electrical insulation, in order to pro- 
vide maximum thermal conductivity, 
usually aided by a heatsink com- 
pound. 

Insulation tape is thicker and, in 
this case, there was a double thick- 
ness of tape where the two strips over- 
lapped in the middle of the transistor 
between the two pins. In fact, I took a 
few minutes off to check these thick- 
nesses with a micrometer. 

A typical washer is of the order of 
.005in, while a single thickness of 
this tape was .008in, making a double 
thickness of .016in (pardon the impe- 
rial measurements; my micrometer 
goes way back.) So the poor old tran- 
sistor must have been running much 
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Fig.3: a previous “serviceman” had isolated the chopper transistor using two 
pieces of electrical tape instead of a proper mica washer. It’s a wonder it lasted 


as long as it did. 


hotter than it should have been since 
the repair was made. 

Naturally, I fitted anew TR120, com- 
plete with the correct washer, where- 
upon the set came back to life. There 
had been no other side effects from 
the failure. 

But the bodgie repair raises the ques- 
tion as to why this transistor failed. 
Maybe it was due to fail anyway but 
there are two far more likely possibili- 
ties. One was that there had been an 
electrical breakdown between the tran- 
sistor case and the heatsink, as the 
tape did not fit too snugly around the 
mounting bolts. Alternatively, the lack 
of adequate heatsinking may have fi- 
nally taken its toll. 


Who did it? 

But regardless of the reason, that is 
no way to repair a TV set. I was curi- 
ous as to how it had happened so, 
when I rang the lady to advise her that 
the job was finished, I raised the mat- 
ter of the previous service — after all, it 
did involve the same component. 

In fact, she was most helpful. It 
transpired that, before moving into 
my area, the set had been covered by a 
service contract with a large service 
organisation. And when she came in 
to collect the set, she brought all the 
relevant documents with her, includ- 
ing the job sheet for the service in 
question. 

And this produced another surprise. 
There was no suggestion of an emer- 
gency repair in the house, as I had 
envisaged. According to the dockets, 
it had been taken to the company’s 
workshop and the job done there. So 
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how on earth could such a bodgie job 
be justified? 

The documents also pinpointed 
when the job had been done, which 
was about six years previously. So it 
had lasted rather longer than I would 
have expected. But that’s no excuse. 

What firm was it? No, I'm not say- 
ing. I’ve seen and heard only one side 
of the story. There could be an expla- 
nation which completely absolves 
them, so we'll let it rest there. But it 
was a nasty act on somebody’s part. 


The intermittent VCR 


And finally, here is a story from a 
reader, J. S. of Portarlington, Victoria. 
Here’s how he tells it: 

After reading the Serviceman’s Log 
in the August issue of SILICON CHIP 
about the NV-370 and NV-600 VCRs, 
it rekindled my memory of an NV-470 
I had fixed two months earlier. 

This was one of those intermittent 
faults. Don’t you just love those? This 
particular problem seemed to involve 
the power switch. At times, one could 
keep pressing it and get no response 
whatsoever. Even shaking the whole 
unit, or prodding the board around 
the power section, would not revive 
it. 

And then, for no apparent reason, it 
would come good and remain so. Once 
again I repeated the shake and prod 
tests, with no result. 

I waited for it to reappear of its own 
volition. When it did, I took the cov- 
ers off and removed and replaced a 
couple of the 3-pin wire connectors 
(PJ1003 & P1002 ) on the power sec- 
tion of the board. And bingo, the prob- 


lem vanished. A dirty connector? I 
subjected the unit to another shaking 
and prodding test and, as it did not 
fail again, I more or less accepted that 
this could have been the cause of the 
problem. At that time, I did not havea 
circuit diagram with which to check 
the layout. 

But not being 100% satisfied that 
the problem was solved, I kept it for 
further observation. Sure enough, 
some eight days later it happened 
again. It was time to get serious and 
get a copy of the circuit. Thus 
equipped, I realised that at least one 
of the connectors I had changed, 
PJ1003, had little to do with the power 
supply circuit. 

On closer examination of the cop- 
per side of the board, in the power 
supply region, I noticed some discol- 
oration, apparently due to overheat- 
ing, around transistor Q1001 (2SD- 
1275), the voltage regulator for the 
12.7V rail. At the same time, I had my 
finger on Q1001's heatsink and as I 
applied pressure, it sank towards the 
board. 

My interest aroused, I wiggled it 
and watched it from the solder side. 
The unit was plugged in at the time, 
and I noticed arcs being emitted from 
Q1001’s collector and its copper track. 
Sure enough, the fault could be in- 
duced and corrected by wriggling 
Q1001’s heatsink. 

Closer examination of the copper 
tracks around Q1001 revealed that the 
collector track had broken due to the 
size of the heatsink. This was attached 
directly to the transistor body, with- 
out any anchoring pins into the board. 
Q1001’s base and emitter pads were 
also beginning to lift off the board. 

I soldered a substantial piece of 
tinned copper wire to each lead of 
Q1001 and along their corresponding 
copper tracks, which gave the transis- 
tor and its hefty heatsink a solid base. 
Hopefully, this will solve the problem 
for the life of the unit. 

This fault clearly illustrates that one 
should always start any diagnosis with 
a thorough visual inspection. The tell- 
tale signs could be very time saving, 
as in this case, especially as I was 
looking around and at the fault right 
from the start. 

Thank you J. S. for an interesting 
story. Your point about a thorough 
visual inspection is well taken. I’ve 
been telling myself that for years but I 
still get caught. sc 
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INFORMATION OVERLOAD!!! 


40 CHARACTER / 2 LINE, 

5 X 7 DOT MATRIX LCD 

DISPLAY BARGAIN! 

Yes, another Jaycar 

scoop purchase where 

you reap the benefit. This 

time its a quality, Seiko 

brand (Japanese made) 2 

line readout module 

similar to the “dispatcher” panels now seen in taxi-cabs. 

The panel has a built-in character generator ROM/RAM, 192 (yes 192!) a Ee 
character types, single +5V supply, 80 x 8 bit display area and 

electroluminescent display backlight illumination for night viewing! The display is 

so intelligent it only requires drive from 4 or 8 bit micros. Individual character height is a healthy 
5h x 3w(mm) approx. Easy viewing from up to two metres away - wide angle OK. 

Learn display technology while you have fun! 

Each module comes with an easy to read 32 page instruction manual. This gives full technical 
information on the unit, including interfacing and drive data. You can program the display to 
readout in virtually any symbol within the 5 x 7 (+ cursor) format. (The character generator ROM 
generates 192 standard fonts, the character generator RAM gives you this flexibility). 

You would expect to pay $60 plus in large quantities for such a piece of technology, so why are 
we so excited about this? 

There is a downside. The displays are not brand new. They have been carefully removed from 
recent equipment by skilled technicians and are totally undamaged. The reason why they were 
removed was to make way for even larger information displays. There is nothing wrong with the 
displays that we offer you - they are simply the victim of relentless technology. They have not even 
done a lot of work. We guarantee that each unit is fully operational and within specs at the time of 
sale. 

Yes, and there is more! 

The display will work fine in daylight or in an illuminated indoor situation. They really come into 
their own, however, when they are lit up at night by the Electroluminescent Lamp (EL) panels built 
into the units! This makes them ideal for mobile use! 

In order to do this, you need a DC to AC 115V 400Hz inverter/generator. Boy that sure sounds 
expensive! Well, yes it is, but not for you!! 

Included in the cost of the panel, and the massive technical manual we will provide AT NO EXTRA 
COST, is a US made EL panel driver inverter! They work at the same +5V supply as the panel! 
Sure, they are used also but they are in brand new condition as well. Naturally we provide full 
technical info on this part as well. (It only has 3 connections; “input”, “output”, “common earth”). 
Let's summarize what you get: #80 characters. (2 line x 40 character) LCD wide angle LCD display 
with built-in surface mount electronics and stainless steel bezel. Standard 0.1” PCB launcher 
connection (new condition, but removed from equipment). *massive data manual which includes 
info on our EL driver module (don’t ask for any more info - there isn’t any)! New stock. «32 x 23 x 
21mm, US made EL panel driver module. (new condition, but removed from equipment). 


You would expect to pay over $80 plus for this in OEM quantities, heaven knows one-off if you 
could get them to sell you one! In typical fashion, however JAYCAR has screwed the source down 
so that their loss is your gain!!! You can have a great time playing with one of these at the 
fantastically low price of $19.95. 

As usual with things like this, quantities are strictly limited so get in early! They do work well but if 
you need a spare, buy 2 now!! They won't be around next year. We repeat, the goods are not new 
but they may as well be. They have suffered no deterioration in service except for a bit of solder 
on some of the leads. 


Cat. ZK-8920 


The new one is 
smaller than our 


SAVE ON 
SOLDER 


2 AM REEL 
0.71mm diameter 


Cat. NS-3005 


1.0mm diameter 


Cat. NS-3010 was $7.25 
1 KILOGRAM REELS 


0.71mm diameter 


Cat. NS-3002 


1.0mm diameter 


Cat. NS-3015 
HOBBY PACK CANISTERS 


0.71mm diameter 


Cat. NS-3008 


1.0mm diameter 


Cat. NS-3013 


AMMONIUM 
PERSULPHATE 


2.5KG BUCKET 
Cat. NC-4256 
$29.95 each 


12V NICAD BATTERY CHARGER 
GIVEAWAY 


These are in our 

catalogue at $17.50. 

We have found that 

many of these have a 

problem with them 

where the LED won't light, or one 
of the charging bays doesn’t 
work. So, we are offering these at 
below cost. You can now buy 2 for less than the 
price of one, and charge 6 batteries at a time! 

Note: As the price is so low, they are being sold as is 
- NO RETURN / NO WARRANTY. 


Cat. MB-3514 only $7.50 each 
was $17.50 save $10 on each one 


JAYCAR WHOLESALE 
(02) 743-5222 


$6. 95 
$6.50 


was $7.95 


$29.95 
$27.95 


$1.50 
$1.50 


SAVE 
$$$ 


previous model and 


__| catalogue for full 
7 | details. 


| cat. TS-1700 $32.95 


SERVICE KIT WITH CASE AND OTHER TIPS $49.95 CAT TS-1702 


BULK USERS - CONTACT OUR 
WHOLESALE DEPARTMENT 
FOR SPECIAL PRICING 
(02) 743 5222 
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REF: SC 4/95 

If you develop photos or make PCBs and front 
panels, you need an accurate way to control 
film deveoping times. This timer will switch 
incandescent lamps or mains powered fluoro 
UV-tubes rated at up to 1200 watts for a preset 
time from 1 second to 450 seconds. Other 
features include: focus switch, isolated control 
circuitry and red “safe light” indicators. Kit 
includes compact case, PCB, triac, transformer, mains lead, front 
panel plus all specified components. 


Cat. KC-5184 $69.95 


Car Speakers 


We have made a scoop purchase of disk boxes. There is a 
strictly limited quantity at greatly reduced prices. 


5.25” HOLDS 50 5.25” HOLDS 100 


If you want a good sounding car . i 
speaker system - look no further! : : 3 : Cat. XC-4691 $3.95 
This system comes complete with 2 x i 
6.5” woofers, 2 x Neodidium surface 

mount super car tweeters and 2 x 

crossovers to suit. 

Also supplied with this kit are metal grills for the woofer as well as 
mounting screws, cable etc. A quality set of speakers that will deliver 
excellent sound performance and years of service. Brief specs: «80 watts 
RMS ¢4 ohm impedance *Freq Resp: 50-22kHz. For full specifications see 
our 1995 catalogue. 


Cat. CS-2275 $199.50pr 


HAVE PEACE OF MIND WHILE YOUR IN THE 
HOUSE OR ASLEEP AT NIGHT WITH A 
“SMOKE DETECTOR”. 

Every year many people die from smoke 
inhalation caused during minor home fires. This 
product will save your life. Don’t have the 
attitude that “this will never happen to me”. 
Statistics show that this does happen. 


Cat. XC-4693 $7.50 


I 
| 
1 If you are aged or live on your own, owning a dog 

! can offer you wonderful peace of mind, especially at 
I night from the risk of intruders. The electronic 

i watchdog incorporates a microwave motion sensor 


This unit is simple to install, attch it to the T | which activates when it detects movement and then it 
ceiling and forget about it. Requires 1 x 9V battery which is supplied. Size: 125mm l starts barking. It barks for 5 seconds each time it is 
diameter x 45mm deep. A very small price to save your life.! i triggered and barks continually if there is constant 
Cat. LA-5090 $12.95 | movement. The sound is very authentic and would 

| easily scare the wits out of an intruder. It operates 


PES === ! from 240V through a plugpack (supplied) and has a 
0-30V 3 Amp Variable € {volume control and a range control. Call into any 
Lab Power Suppl à ; Store for a demo. 

pp y ICat. LA-5280 NORMALLY $139.50 
This power supply is supplied ina 


sturdy metal case with a carry handle NOW $109.50 
on the top. Large easy to read output SAVE $30.00 
voltage and current panel meters are š : Kuasa uk a Fe aa kk kn SEE pk ka BÈ e Gia... si... Site u ean eS 
mounted on the front panel. For full : 
specifications see page 34 of our a 
1995 catalogue. Comes complete — Use when static electricity is a problem when 
with instruction manual and safety test leads. soldering, changing ICs and installing 
AP a e expansion cards in computers etc. 
Cat. MP-3090 Normally $289.50 (1) Static charges can destroy ICs instantly. 

£ Consists of adjustable velcro wrist strap, 
coiled lead and banana plug/alligator clip. 
Expanded lead length about 1.8 metres. 
Cat. TH-1780 


PIEZO ELECTRONIC 
WINDPROOF BURNER 

Turn a common disposable 
cigarette lighter into a 
blowtorch. Ideal for soldering, 
braising or simply turning a 
cigarette lighter into a windproof 
burner. 

Its one hand operated and uses 
a piezo ignition starter which 
ensures instant start every time. 
Ideal for elighting fires 
ebarbeques elanterns 
esterilization epipe lighting 
outdoors «waxing and soldering e«braising esilver soldering 
etc. Supplied with cigarette lighter. 


The 6” 
Re/Sponse 
dual voice 


coil woofer 
shown in 

the EA April f 
ads is sold 


Cat. TS-1680 $29.95 out!!! 
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UEC TRONC ELECTRONICS 


ELECTRONICS 


This mixer will 
allow you to make 
quality home 
videos from your 
camcorder. You 
can add a stereo 
input from your 
stereo / CD etc, 
and mix it with the 
sound originally 
recorded as well 
as a narrative with 
a microphone. 
Microphone input 


is 6.5mm - use 


Cat AM-4090 $9.95. Power supply required is 12VDC 100mA. Use Cat MP- 


3002 $10.95. See catalogue for full details. 
Cat: AV-6410 


i This handy amp is designed for indoor 
! use. The antenna lead is plugged into 
{the amplifier, and there is two outputs 
ito two TVs. Ideal for low reception 
tareas, or installations where several 
{TVs are being used from a single 
jantenna. Our tests show that this unit, 
‘even though its cheaper, works better 
{than previous models sold. 

i The gain is 36dB, UHF/VHF/FM, noise 


$79.95 


This pack contains approximately 100 Tantalum 
capacitors in both Tag style and Mil Spec RT 

~~ style. There is about 60 tags and 40 RT types in 
“each pack, 

To make up this pack we have used many 
ifferent values, but there is small quantities of 
ach value. So, generally each pack will be 

ki different. For example each pack will contain 4 


ifigure below 3dB. Size: 150 x 80 x 
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pes from this range of 8. Each pack wil probably have different ones: 0.1/35V, 0.15/35V, 0.22/35V, 
| 0.47/50V, 3.9/350V, 68/16V, 0.27/35V. 


150mm. Power requirement - 12VDC 120mA. Use an mains adaptor or Cat 
| MP-3002 $10.95 


l ! Tag values range from 0.1uf 35V up to 330uf 6V. Other values also supplied include: 150uf 6V, 10ut 35V, 
iCat. LT-3286 


$27.95 | 22uf 50V, 47uf 25V, 100uf 16V. We can’t guarantee any one pack will include all or some of these 


Store your 50 most used phone numbers on your 
watch!! Full instructions supplied - even adults 
can use it! This amazing database watch has 
the following features 

Time Hour, minute, second «Year, month, 
day «Day of the week Daily Alarm 
Normal time «Alarm time Dual Time 
Calculator 8 digit calculator with memory 
Telephone Directory Three line databank 
which will store about 50 names and phone | 
numbers - 1.4k memory 

Schedule Alarm Enter your reminder note 
and the time/day you wish to be reminded. 
Ideal for memory jogging. For further 
details see our new 1995 catalogue 


Cat. XC-0260 $19.95 


e@ee oo 0 00 p oO eO oO @ @ @ @ o @ @ And there is also X and Y calibration 


This antenna has a built in amplifier. Its 
ideal for low signal areas, or can be used 
as an amp for an external antenna as 
well. It has adjustable gain, and has two 
LEDs to advise which antenna is used. 

It requires a 12VDC at 100mA plug pack 
for operation. Use an existing one or use 
Cat MP-3002 $10.95. 


Specifications: 
Bands: UHF/VHF/FM eChannels: 5 to 69 
Gain UHF: 28dB *Gain VHF: 24dB 
elmpedance: 75 ohm *Power: 12VDC 100ma 
Cat. LT-3132 


$34.95 
— 


DUAR Eps pase am mie ar oo mn ere dè n ko krie oe OR GE E sa + however. RT Mil Spec values range from 0.1 50V up to 180uf 10V. 


Total different values used to make up this pack is 108. Tantalums are very expensive. Tags range from 

60¢ to $2.50 each and Mil Spec RTs can cost well over $5.00 each. 

Even at the lowest price of 60¢, values this pack at $60. We would put the value more like $100. 

Limited quantity available. 

Cat. RZ-6690 $15.00 
O06606060606060606G06G066000 


‘ 3 3 7 i e The ultimate indoor antenna - built- 
This ergonomic designed joystick 


in mixer for 
is extremely robust and can handle UHF/VHF/FM - 
extreme treatment from the wide frequency 
toughest of games players. band from 
Features include: «2 sure action fire 40MHz to 


buttons «a positive response and 

self centering stick «compatible with 
IBM PC, 286, 386 and 486 machines. 
It is supplied with cable and D15 plug 


890MHz. Directional 
fine tuning possible 
with variable 
direction inner 
reflector - easy to mount - 75Q 
ee with coaxial cable and 


e Cat. LT-3130 $19.95 


controls if required. Size - base: 112(W) x 
120(Dia)mm. Total height 200mm. 


Cat. XC-5156 $24.95 


PY at 
> NEW vifa D19 is a 19mm dome 
Refer: tweeter with polymer 


Electronics Australia April high loss diaphragm. Very smooth 
1995. and versatile, and offers excellent 
Amazing bass from such a dispersion. Ferrofluid cooled voice 
small enclosure! This coil ensure high power handling 
subwoofer uses one of Vifas | and perfect damping. Suitable for 
new long stroke, low any 2, 3 and 4 way systems with 
reflection magnesium basket | power handling up to 100 WRMS. 
woofers. The driver has an Specifications: 

impedance of 6 ohms, so eSystem power: 100wrms eFreq 

could also be used in a car range: 3hz to 20kHz «Resonance: 1700Hz «Voice coil diameter: 19mm «Sensitiviy: 89dB 
situation. The power handling | 1w/m «Nom impedance: 8 ohm Suggested crossover point: SkHz 

is very large, for such a small driver being 150 watts nominal (RMS) a long term max | Cat, CT-2019 $39.50 
rating of 300 watts (on for one minute, pause for two minutes) and a short term max 
power of 500 watts (on for one second, pause for one minute). We also recommend 
you use a polyswitch RXE300 Cat RN3472 $10.95. 

The enclosure is very small with a volume of 35 litres and only 600 x 270 x 300(D)mm. 
The cabinet is supplied prebuilt and is made from MDF in blackwood veneer. Grill is 
supplied with speaker cloth mounted. 


SPEAKER 
Cat. CW-2115 pavean | $199.50 ea 


POLYSWITCH SPEAKER PROTECTOR 
Cat. RN-3472 $10.95 ea 


CABINET - PRE BUILT 


Cat. CS-2540 $139.00 ea 
TOTAL: $349.45 ea 


The alarm is made by DSC in Canada, and 
features an Austel approved digital 
telephone dialler which has the ability to 
ring a friend, neighbour or a security 
monitoring company when triggered. 

For full specifications and features see our 
new 1995 catalogue on page 69. 


Cat. LA-5350 $279.00] 


*Backup battery and mains adaptor extra. 


Shielded speakers are designed to be used near televisions and computer monitors. Normal speakers effect the picture by distorting it due to the speakers magnetic field. Shielded 
speakers have a second magnet mounted on the back of the first magnet. This extra magnet does not effect the performance at all, and these speakers can be used in place of a non 
shielded tweeter without compromise. The cost difference of the extra magnet is minimal. 


his quality driver has a black poly cone with a 
rubber surround. Applications would include 
replacement in large televisions, or as the basis of 
a low cost, good sounding, centre channel 
speaker. This speaker also has two 8 ohm voice 
coils which means impedance is very versatile 
best performance is at 16 ohms. 


This tweeter represents very good value for money it has a very good 
high frequency response extending right up 
to 20000hz .It features a light dome made 
of mylar and a frequency dispersion plug. It 
makes a perfect companion to our 120mm 
magnetically shielded speaker. 
SPECIFICATIONS. «System power: 80 
watts eFreq. Range: 3000 - 20000 hz LOW COST CENTRE SPEAKER SYSTEM 
Resonance: 2350 hz Sensitivity: 94db Use two CW-2102 woofers, one CT-2006 tweeter 
1W/1M eNom Imp: 8 ohms. «Suggested and a CX-2613 crossover to give a very 
crossover point 5000 hz. reasonable sounding centre speaker at a fraction 
of the price of built units. Mount these in a sealed box of 18 litres. Inside cabinet 
Cat. CT-2006 $ 1 6. 95 dimensions: Width 410mm, Height 150mm and Depth 300mm. 
You build the cabinet, and the speakers and crossover are only $105.35 for the 4 units. 
See catalogue for full specifications. 


on: Cat. CW-2102 $39.95 
The designs in this book are applicable for all types dè m TRESS TS A EEEE ERES E EEES SEREDE DEE EEE EA a e 
of high power sound reinforcement and musical ; 1 r ' MP DARS ç ia 


instrument amplification systems. The information given will 

enable sound systems from fifty to several thousand watts to be correctly 
made and installed. The first part of the book is a comprehensive technical ` 
section covering much of the theory of selecting and matching loudspeaker 
components, electrical connections, crossover design and use, with details 
of materials and methods of construction. 30 designs shown in an easy to 7 
follow constructional drawings with technical specification data. The 
recommended drivers are English. Softcover - 165 pages - 292 x 207mm 


Cat. BC-1166 $24.95 


Yj 


Same terminals as the 

PT-3008, except that they are 
mounted on a plate. Top quali 
speaker terminal. Plate size 99 x 
99mm. Hole cutout is round - 
diameter 76mm. 


Cat. PT-3012 $7.95 


POST & PACKING 


6 LEEDS ST RHODES 2138 | PHONE: (02) 743 5222 | PO BOX 185 CONCORD 2137 | FREE CALL - ORDERS ONLY 4 e š are en 


PHONE: (02) 743 5222 ORDERS: 1800 620 169| ROAD FREIGHT ANYWHERE | (008) 022 888 $50 - $99.99 $650 
FAX: (02) 743 2066 FAX: (02) 743 3070 IN AUST (up to 20kg) $14.00] HOTLINE (02) 743 6144 OVER$100 $8.00 
194 Wright St (Cnr. Selby St)e Ph:(08) 231 7355 9129 York StePh:(02) 267 1614¢ Fax(02) 267 1951 
eFax:(08) 231 7314¢Mon/Fri:9-5.30¢Fri:8.30¢Sat:9-12pm eMon/Fri:8.30-6pme Thurs:8.30pme Sat: ie 
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COMPUTER BITS 
F icon ` 


BY GREG SWAIN 


Prune & tune your hard disc 
for optimum performance 


Is your hard disc bulging at the seams? A good 
clean out might be all that’s need to restore 
performance & free up lots of valuable space. 


It wasn't too long ago that a 20Mb 
hard disc was considered more than 
adequate. Why would you need any- 
thing bigger? We all know the answer 
to that, of course. With the advent of 
Windows, programs grew in size, with 
some now requiring up to 30Mb of 
disc space just to install them. 

Now, you would be foolish to con- 
template purchasing a computer with 
a hard disc capacity of less than 
240Mb. And if you intend running a 
lot of graphics-intensive programs, 
then a 540Mb or larger hard disc is the 
minimum requirement (along with a 
high-end processor and lots of RAM). 

Even so, it's all too easy to fill up a 
large hard disc. But before going out 
and investing in another drive, take a 


good hard look at your files. It's just 
possible that, with some simple house- 
keeping, you can free up great chunks 
ofhard disc space and save those hard 
earned dollars. 

Here then are five simple steps to 
freeing up hard disc space and tuning 
it for best performance. Some of them 
are obvious but you would be sur- 
prised just how many people ignore 
the obvious. 


Step 1: Delete 
Old Files 


Work files that are no longer wanted 
simply tie up valuable disc space. 
Delete them using the Windows File 
Manager. This job can often be made 


Watch Out For Computer Viruses 


The six basic steps listed in this 
article are all essential for good hard 
disc maintenance. But there's one 
more thing that you should do to 
keep your hard disc healthy — scan it 
regularly for viruses. 

In fact, you can virtually eliminate 
the risk of a virus by scanning every 
floppy disc that goes into the ma- 
chine. Be particularly diligent with 
those obtained from an outside 
source. 

A virus checker comes with MS- 
DOS 6.0 and above but unfortunately 
it's not cheap to update on a regular 


basis. The one used at SILICON CHIP 
is McAfee's ViruScan. It is updated 
on a regular basis and has detected 
viruses on incoming floppy discs on 
quite a few occasions. The Stoned 
virus is the most common but it has 
also saved us from other nasties, 
including the dreaded Michelangelo 
virus. 

McAfee's authorised agent inAus- 
tralia in Doctor Disk. You can con- 
tact them in Sydney on (02) 281 
2099 and they also have offices in 
Melbourne, Canberra, Perth, Bris- 
bane and Adelaide. 


easier if you first sort your files by 
type or by date. To do this, click on 
View in File Manager, then select the 
wanted option from the drop-down 
menu box. 

If you are in doubt about deleting a 
file, create a “garbage” directory (ie, 
C:\GARBAGE) and drag the file into 
it. If you haven’t used the file after 
several months, then it’s probably safe 
to delete it. 

By the way, avoid mixing work files 
with program files. Store your work 
files in a separate directory (or 
subdirectory) instead. This will make 
it easier to keep track of your work 
files and prevent accidental deletions 
of wanted program files. 

Finally, if you no longer use a pro- 
gram, then why leave it sitting on the 
hard disc? It can always be reinstalled 
at a later date if need be. 


Step 2: Run Chkdsk 
Regularly 


When a program crashes, it can cre- 
ate lost allocation units (file segments) 
which, over time, will eventually oc- 
cupy lots of hard disc space. To re- 
trieve this space, first quit all appli- 
cations, including Windows and MS- 
DOS Shell, and go the root directory 
of the drive you want to check. Now 
type chkdsk /f. 

If lost allocation units are found, a 
screen prompt appears asking if you 
want to convert the lost chains to files. 
If you press N, the lost chains are 
deleted and your disc space is freed. 

Conversely, if you press Y, Chkdsk 
converts the lost allocations units to 
files (eg, FILE0000.CHK, FILE- 
0001.CHK, etc) and stores them in your 
root directory. You can then examine 
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Fig.1: temporary (.tmp) files can soon clog up a hard disc if not cleaned off 


regularly. These files can be left on the hard disc if Windows crashes or a 
Windows application stops running unexpectedly. Be sure to exit Windows 


before deleting .tmp files — see text. 


the contents of these files and retrieve 
any data that you might want to keep. 
The .CHK files should then be deleted 
using the del command. 

More information on chkdsk can be 
found in your MS-DOS manual. By 
the way, it’s always a good idea to run 
Chkdsk before running Defrag or 
DoubleSpace (see below). 


Step 3: Delete 
Temporary Files 


Windows applications create tem- 
porary files on the hard disc while 
they are running. These files always 
have a .TMP extension and they should 
all be automatically deleted when you 
exit Windows. However, if Windows 
or a Windows application crashes, or 
you switch off the computer without 
leaving Windows, these temporary 
files can be left scattered on the disk. 

Eventually, temporary files can oc- 
cupy a huge amount of hard disc space, 
so it pays to delete them regularly. 
How do you know where these files 
are? Just take a peek at your auto- 
exec.bat file. To view it, go to the root 
directory (eg, C:\) and enter “type 
autoexec.bat”. Temporary files will be 
written to the directory specified by 
the line SET TEMP=C: \ directory. 

All you have to do is go to that 
directory and erase all the . TMP files. 
Don’t do this from inside Windows, 
though — you must exit Windows first, 
otherwise you will erase valid .tmp 
files that are in use. 

Actually, its a good idea to create a 


separate “temp” directory and edit 
the line in your autoexec.bat file to 
read “SET TEMP=C:\TEMP”. That way, 
the .TMP files will be written to the 
temp directory and will not get mixed 
up with wanted files. This will make 
it easier to delete them (you could 
even write a batch file to do this). 

Alternatively, you can place the 
temp directory on a RAM disc (if you 
have one). By doing this, any .tmp 
files will be automatically erased when 
the computer is turned off. 


Step 4: Zip Up 
Little-Used Files 


Lots of valuable disc space can be 
retrieved by zipping up little-used 
files. Two very popular file compres- 
sion programs are LHArc and PKZIP 
and these can either be downloaded 
as shareware from bulletin boards or 
obtained from software vendors. 

Many graphics files will zip up to 
20% or less of their original size, so 
file compression can be very worth- 
while. There’s just one thing to watch 
out for here — be sure to delete the 
original file after zipping it up. 

Another approach is to use “com- 
pression on the fly”. This involves 
creating a compressed drive on the 
hard disc using DoubleSpace or some 
other disc compression program. The 
advantage of DoubleSpace is that it 
comes “free” with MS-DOS 6.0 and 
above. To use it, just follow the in- 
structions in the manual. 

Compression on the fly is transpar- 
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ent to the user. Your files are auto- 
matically compressed when they a 
saved to a compressed drive and can 
be opened in the normal fashion. You 
don’t have to manually zip files up or 
unzip them when you want to use 
them, as with LHArc and PKZIP. On 
the other hand, your files will not be 
zipped up as tightly (typically, 2:1) 
and they will take slightly longer to 
open and save than files that are not 
compressed. 


Step 5: Defrag 
The Disc 


Having run Chkdsk and deleted all 
those unwanted files, it’s time for a 
disc tune-up. You can do that by 
“defragging” the remaining files so 
that they are written in contiguous 
(consecutive) blocks on the hard disc. 

In normal use, files on the disk can 
become fragmented. This occurs be- 
cause there is often not enough con- 
tiguous space to store a file and so it is 
broken into fragments and stored in 
different locations on the disc. These 
locations are then stored in a “file 
allocation table”, so that DOS knows 
where to find the various fragments. 

Unfortunately, fragmentation slows 
the computer down because the disc 
heads have to move over larger areas 
of the disc in order to read and write 
files. The way around this is to run 
the Defrag utility that’s supplied with 
MS-DOS 6.0 and above and with other 
software (eg, Norton’s Utilities). On a 
badly defragmented disc, this can give 
a worthwhile performance boost. 

To run the Defrag utility, quit all 
programs including Windows, go to 
the DOS prompt, type “defrag” and 
press <enter>. After that, select the 
hard disc drive you wish to defrag 
and choose “OK”. The utility will then 
analyse that drive and recommend 
a defragmentation option. Choose 
“Optimise” to begin, then sit back and 
watch the show as files are shuffled 
about the disc. 

Don’t interrupt or switch off while 
Defrag is running, otherwise you could 
loose data. 


Step 6: Create A 

Permanent Swap File 
When you start Windows in En- 

hanced mode, it frees up memory by 


temporarily swapping information to 
a “swap file” on your hard disc. If you 
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don’t have a permanent swap file, then 
Windows creates a temporary swap 
file each time it is started. This can 
shrink and grow in size as required, 
which means that it can fragment. 

A permanent swap file on the other 
hand is contiguous and will therefore 
boost performance. To create a perma- 
nent swap file, first exit Windows and 
run Chkdsk and Defrag to optimise 
the drive and create a large block of 
contiguous disc space. This done, re- 
start Windows and double-click the 
Control panel icon in the Main group. 
Now double-click the 386 Enhanced 
icon and choose the Virtual Memory 
button. 

Click Change, then choose Perma- 
nent from the Type list. You can now 


either accept the size recommended 
by Windows or type in a new figure if 
you wish to alter this. Finally, click 
OK and click Restart. Windows will 
now restart so that your changes take 
effect. 

A large contiguous swapfile will 
now be present on the hard disc. In 
fact, if you run Defrag again, this file 
can be seen as a large string of Xs 
(indicating that they are unmoveable). 
Note that this area cannot be written 
to by other files, which means that the 
remaining disc space is shrunk by the 
size of the swapfile. If hard disc space 
is at a premium, try using a smaller 
permanent swapfile or, if you have 
lots of RAM, try deleting the perma- 
nent swapfile altogether. sc 
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48V charger for 
SLA batteries 


This circuit is essentially a 
rejig of the 12V SLA battery 
charger published in the July 
1992 issue of SILICON CHIP. It 
uses a Motorola MC34063 DC- 
DC converter (IC1). This op- 
erates as a boost converter to 
switch current through induc- 
tor L1. Each time Q1 switches 
off, the energy stored in L1 is 
transferred to the output via 
high speed diode D1. This 
mechanism steps up the in- 
put voltage of 12V to 55.2V, as set by 
the feedback network resistors con- 
nected to pin 5 of IC1. 

Current limiting is provided by the 
0.1Q resistor between pins 6 and 7. 
Transistor Q1 is switched off when 
the voltage across the resistor becomes 
more than 300mV and this prevents 
damage to Q1 if L1 should saturate. 
The current limit feature also indi- 
rectly controls the charge current 
which we have set to around 1A. 

The frequency of operation is 
around 25kHz and consequently a fast 
recovery diode must be used for D1. 
L1 is wound on a Neosid 17-742-22 


12V CAR 
BATTERY 


Tachometer pick-up 
for diesel engines 


This add-on circuit allows the 
Digital Tachometer described in the 
August 1991 issue of SILICON CHIP 
to be used with a diesel engine. A 
pick-up coil is used to detect two 
magnets which are installed with 
equal spacing on the harmonic bal- 
ancer. The original points detect- 
ing circuit connected to the base of 
transistor Q1 is modified to suit the 
coil output signal. 

Normally, transistor Q1 is held 
off because its base current from 
the 10kQ resistor is shunted away 
by diode D1 and coil L1. When a 
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readers are welcome and will be paid for at standard rates. 
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iron powdered toroid which is larger 
than the one used for the 12V version 
to avoid core saturation. It is made by 
neatly winding 45 turns of 0.5mm 
enamelled copper wire on the toroid 
(Altronics Cat L-5120). 

Transistor Q1 should be mounted 


LI : 45T OF 0.5mm ENCW 
ON 17-742-22 NEOSID CORE 


° 
To 48V 
SLA 
BATTERY 


on a heatsink with at least 12°C per 

watt dissipation. A diecast case which 

is large enough to hold the circuit 

should be adequate. Note that the tran- 

sistor must be electrically isolated 

from the case with a mica washer, etc. 
SILICON CHIP 


Psstt! Wanna Make Some Money? 


That neat little circuit you’ve nutted out to serve in your latest project could 
make you some money. Why not send it to us for publication in these pages? 


Depending on the circuit merit and complexity, we will pay up to $50. Send 
your circuit, along with a brief description of how it works, to SILICON CHIP, 
PO Box 139, Collaroy Beach, NSW 2097. Or fax it to us at (02) 979 6503. 


magnet spins past the coil, the gen- 
erated voltage reverse biases D1 and 
transistor Q1 is then able to turn 
on. The .01uF capacitor prevents 
multiple triggering of Q1 by slow- 
ing down the switching rate. 

The magnets are placed so that 
the north pole is facing outwards, 
with the south pole against the har- 
monic balancer. Alternatively, the 
south pole could be facing outwards 
provided that both magnets are ar- 
ranged with the same polarity. 

The coil is made by winding 300 
turns of 0.25mm enamelled copper 
wire onto a 6mm steel bolt. Apply 
insulation tape to the bolt thread 
first and secure the coil with insu- 


lating tape or heatshrink tubing. 
The bolt is attached with nuts onto 
a mounting bracket and positioned 
so that the head has a 2-3mm gap 
between it and the magnet faces. 

Note that the polarity of the coil 
is important for correct operation 
of the circuit. Swap the coil lead 
connections if it does not operate 
correctly. 

The Digital Tachometer circuit 
should be calibrated as for a 4-cyl- 
inder engine; ie, Rx should be 82kQ 
and VR1 should be adjusted for a 
reading of 1500 RPM during the 
suggested calibration procedure 
with a 50Hz frequency reference. 

Note: back issues of August 1991 


Temperature controller for 
home brewers 


To make a good beer it’s important to keep the 
temperature of the brew constant at 26°C. Since the 
ambient temperature can be well above that, an 
effective temperature controller needs to cool as 
well as heat. This one uses an old refrigerator to 
provide the cooling and a heater element run from 
32VAC. The heating element is installed in the 
bottom of the fridge while the brew container is 
installed on a shelf above. 

If the temperature goes below 25°C, the heater 
element is turned on and if the temperature goes 
above 27°C, the fridge is turned on. The resulting 
temperature control is quite effective. 

The temperature of the brew is monitored by a 
thermistor, Rip, in a bridge circuit consisting of two 
120kQ resistors and trimpot VR1 which is set to 
about 95kQ at 26°C. The output of the bridge is then 
amplified by op amp IC1a which feeds a low pass 
filter consisting of a 10kQ resistor and a 100uF 
capacitor. This filter is buffered by op amp IC1b 
which then drives a set of comparators based on 
IC2. 

Comparators IC2a & IC2b provide high tempera- 
ture sensing (ie, above 27°C) and drive IC3, an 
MOC3021 optocoupler, which turns on the Triac. 
This turns on the refrigerator, which runs from 
240VAC. Similarly, comparators IC2b & IC2d pro- 
vide low temperature sensing (below 25 degrees C) 
and drive IC4, another MOC3021 which turns on 
Triac TR2 and the heater element which runs from 
32VAC. 

A small heatsink is required for each Triac. A 
suitable heater element can be made by connecting 
a number of jug elements in parallel. 

Paul Chen, 

Dundas, NSW $45. 
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BY BOB YOUNG 


An 8-channel decoder for 
radio control 


This decoder is designed to mate with the AM 
receiver described in the previous four 
months. The PC board is exactly the same 
size as for the receiver & the two plug into 
each other so that no interconnecting wires 


are required. 


The development of this decoder 
has been a classic example of the prob- 
lems thrown up by component manu- 
facturers constantly changing their 
components. There should have been 
no difficulty whatsoever in changing 
my original two-IC design to a surface 
mount unit, or at least so I thought. I 
expected to produce two prototypes 
in the development schedule. What 
an optimist! 

To begin with, 74C series ICs are 
not readily available in surface mount 
although we did manage to locate 
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some in the USA at about US$3.50 per 
IC. So I blithely proceeded to substi- 
tute 74HC series ICs which are avail- 
able over the counter at several large 
component stores. All hell broke loose. 
When switched on, the circuit which 
has been in more or less continuous 
production from 1974 did not work at 
all. It needed a lot of work to sort it 
out. 

For many years and particularly 
since the introduction of the very large 
quarter scale models, there have been 
mutterings about noise or interference 


problems related to the long servo 
leads in these models. The talk was 
always vague and no one appeared to 
have any definite idea as to what was 
the nature of the noise or where it 
came from. The implication seemed 
to be that RF was being picked up on 
these long leads from other transmit- 
ters and was then finding its way back 
into the receiver — much the same as 
CB transmitters break into older stereo 
sets. As a result, we were often asked 
to fit ferrite beads and all sorts of 
suppressors to long servo leads. I might 
add here that I spent hours examining 
my sets and never located any defi- 
nite signs of this problem. 

When I finally managed to trick the 
first prototype decoder into working, 
the very first thing I noticed when I 
plugged in a servo was a very strong 
noise spike at the receiver detector, 
associated with any channel which 
had a servo lead attached. Removing 


This photo shows how 
the 8-channel decoder 
sits in the bottom of the 
case & the receiver 
plugs into and sits on 
top of it. Note the slot in 
the decoder board to 
give access to the 
crystal on the receiver 
board. 
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Fig.2: this is a typical data stream from the receiver, as 


measured at the collector of Q6. 


Fig.4: this is output waveform from IC2b, showing the 


synchronisation pulse. 


the servo lead caused the spike to 
disappear. 

It was fairly obvious that the high 
speed switching (about 15MHz) was 
radiating from the servo lead. Is this 
the problem that modellers were con- 
cerned about? From memory it was 
about the time of the introduction of 
high speed CMOS that the noise was 
first mentioned. The problem was 
however, what was I going to do about 
it? CMOS surface mount was not avail- 
able and I had already gone into print 
and promised 8, 16 and 24-channel 
decoders. (4000-series CMOS is read- 
ily available in surface mount but there 
is not a suitable 8-bit shift register in 
this series). So here I was with a de- 
coder that did not work reliably and 
when it did, it radiated like a trans- 
mitter. 

It was while discussing these prob- 
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Fig.3: this is the same data stream as in Fig.2 after it has 


been squared up by IC2a. 


CHI an 


Fig.5: this is typical of the pulse output that will be found 


on any of the servo lines from IC1. 


lems with a colleague that the answer 
to the entire dilemma popped up. My 
friend showed me an article in an 
electronics magazine which stated that 
HCMOS chips ring like bells in the 
output stage and that an anti-ringing 
filter was most helpful, especially on 
clock lines. This article went on to say 
that a 1kQ resistor followed by a 
1000pF capacitor was all that was re- 
quired to cure the problem. The cir- 
cuit diagram of Fig.1 shows the ar- 
rangement. 

The addition ofthe filter in the servo 
leads eliminated the radiation com- 
pletely and the decoder began work- 
ingreliably when the filter was placed 
in the clock line between IC2 and IC1. 
However, I am really annoyed about 
this whole affair. 

In the case of the 24-channel de- 
coder, I am now stuck with adding 51 


components on PC boards that are too 
small to accommodate this many com- 
ponents — all this to get rid of switch- 
ing speed I do not need. In the end, 
the 8-channel decoder called for a 
compromise and I used a 40106 in 
place of the 74HC04 (unfortunately, I 
could not change the 74HC164). This 
at least got rid of the filter on the clock 
line and I managed to complete the 
PC board layout without jumpers and 
with all components in place except 
for C1 which ended up on the bottom 
layer. 

I was not so lucky with the 16- 
channel expansion PC board, unfor- 
tunately. Here I ended up with about 
six jumpers. This module will be pre- 
sented next month and features a dou- 
ble sided surface mount board. Still, 
the completed 24-channel receiver is 
a very professional looking piece of 
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Fig.6: here are the component overlays for the top & bottom of the 8-channel decode 
board. Only a single capacitor (C1) & the 3-way header are mounted on the underside 


(see text). 


work. All of the PC boards simply 
plug together. 

Finally, I have just a few words on 
the servo leads themselves. One of the 
problems faced by modellers with 
older equipment is the need for re- 
placement receivers. The transmitters 
never seem to wear out and servos are 
fairly robust but receivers often die 
and the agents often discontinue serv- 
ice on older models. This leaves the 
modeller with an unuseable system. 
Added to this is the confusion brought 
about by non-standardisation of the 
servo plugs. Most servos these days 
plug into header pins mounted di- 
rectly onto the PC board but the ar- 
rangement of these header pins can 
vary from manufacturer to manufac- 
turer, 

This new receiver/decoder package 
is designed to replace as wide a vari- 
ety of receivers as possible and a con- 
siderable amount of thought has gone 
into making this possible. To begin 
with, the polarity of the power pins 
may be reversed by simply cutting 
two tracks and jumpering. In addi- 
tion, the header pins may be replaced 
with fly leads for even more versatil- 


ity. 


Circuit operation 


The decoder is contained on a sepa- 
rate PC board and connects to the 
receiver through a 4-pin header plug 
(TB10). Power to the receiver is de- 
rived from the power rails associated 
with the servo plugs. Depending upon 
the number of channels in use, you 
can either use a spare servo output as 
the power input or if all eight chan- 
nels are in use, a “Y” or splitter lead 
can be inserted between one servo 
and header pins. 

R17, R14, C14 and C16 form a sup- 
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40106 (IC2) is used as a pulse 
shaper and driver for the 


— L 74HC164 shiftregister (IC1). In- 


verter IC2a provides the clock 
data (as shown in the scope 
photo of Fig.3) and also drives 
IC2b. IC2b's output supplies the 
synchronisation pulse (shown 
in the scope photo of Fig.4) in 


ə—< p association with D2, R10 and 
| C10. During the long pause be- 


tween pulse frames (6ms mini- 
mum), C10 charges via R10 and 


ply decoupling network for the re- 
ceiver and decoder. The signal pin on 
TB10 goes to the audio slicer which 
consists of Q1, C15, R18, R15 and 
R12. The input floats on the receiver 
noise floor and rejects the bottom 1V 
of hash. Thus only clean high level 
audio pulses are fed to the audio am- 
plifier. The scope photo of Fig.2 shows 
the signal from the receiver (at the 
collector of Q6). 

C11, R11 and C9 form a filter to 
remove any remaining hash. The 


r lets pins 1 and 2 on IC1 go high, 


ready for the first pulse on the 
next frame. R9 is included to 
introduce a small delay in the 
switching, to stop mistriggering. 

IC2b also drives IC2c which devel- 
ops a chip enable voltage at pin 9 on 
IC1. This acts as a fail-safe in the ab- 
sence of the incoming pulse train and 
thus helps to stop servo gears being 
damaged. C13 and R13 smooth out 
the pulses and provide approximately 
+4.5V DC on pin 9, thus enabling the 
chip. Loss of signal sends pin 9 low, 
shutting down IC1 and completely 
eliminating spurious outputs on the 
servo lines. 


Receiver & Decoder Kit Availability 


Futabe EXT lead ....... 


Notes: 


Phone (02) 533 3517. 


Machine wound IF coils .................... 
Crystals (AM) per pair....................... 
Servo header pins (each) ................. 
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(1). When ordering crystals, do not forget to specify frequency. 

(2).All orders should add $3.00 for postage and packing. Payments may be 
made by cheque, money order, Bankcard, Visa Card or Mastercard. Send 
all orders to Silvertone Electronics, PO Box 580, Riverwood, NSW 2210. 


Receiver PC board (double-sided with plated-through holes) ........ 
Basic receiver kit: all parts except crystal _ 
Built & tested AM receiver less crystal 
Decoder PC board (double-sided with plated-through holes) ......... 
8-channel decoder kit: all parts less servo pins or connectors ....... 
Built 8 tested 8-channel decoder but less servo plugs ~ ‘a 
Expansion kit: all components to build the 16-channel decoder ..... 
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Provided the conditions are all cor- 
rect on pins 1, 2, 8 and 9, the pulses 
will clock through the shift register 
and servo outputs will appear at pins 
3, 4, 5, 6, 10, 11, 12 and 13, as shown 
in the scope photo of Fig.4 (ie, if all 
eight pulses in a frame are transmit- 
ted). If only two pulses per frame are 
transmitted, then output 3 will be the 
sync pause and output 4 will be chan- 
nel 1 again and output 5 will be chan- 
nel 2; output 6 will be the sync pause 
and so on. 

Thus, in a 24-channel receiver chan- 
nel 1 will appear three times if only 
eight pulses are transmitted. This is a 
useful feature during testing if only 
transmitters with a lesser number of 
channels are available or it can be 
very useful as a splitter/driver for par- 
allel servo operation. In this case, each 
output only drives one servo as against 
two in the case of a “Y” lead. 

The three unused inputs on IC2 
(pins 9, 11 & 13) are tied to ground. 
Finally, TB9 is the expansion port for 
the 16-channel add-on PC board. This 
port carries clock, data and enable 
information, as well as the two power 
` rails. 


Construction 


The PC board provided with the kit 
is a double sided plated-through board 
with solder resist over all but the com- 
ponent pads. For those not familiar 
with surface mount assembly, read 
the article on this subject in the Janu- 
ary 1995 issue of SILICON CHIP. 

The component overlays for the top 
and bottom of the boards are shown in 
the diagrams of Fig.6. First, the po- 
larisation of the power rails must be 
decided and set accordingly. As de- 
livered, the PC board is set up for 
centre rail positive (JR, Futaba, Hi 
Tech). To reverse this order (KO, 
Sanwa), simply cut the thin tracks 
connecting the power rails with the 
decoder supply rails (along the top 
edge of the board as shown in Fig.6) 
and reconnect them to the appropri- 
ate rails. There are pads located along- 
side the power rails for this purpose. 
Note that one track is located on the 
top layer and the other on the bottom 
layer. Use 10-amp fuse wire or a com- 
ponent lead for the jumper. 


No reverse voltage protection 


Be very careful here for there is 
insufficient voltage for a reverse volt- 
age protection diode when using a 
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Fig.7: this exploded diagram shows 
how the decoder & receiver sit in the 
case. The various slots in the case give 
access to the crystal & provide exit 
holes for the antenna & servo lines. 


4.8V battery. Whilst on this subject, 
the receiver is set up for 4.8V and will 
not operate satisfactorily from a 6V 
battery. If you need to operate from 6V 
then insert two diodes in series with 
the +6V lead, to reduce the voltage by 
1.2V. Be certain to mark your finished 
unit clearly because if you end up 
with two receivers, one positive and 


one negative, you could land yourself 
in bother at some later date. 

Begin assembly by mounting the 
SM devices and solder one pad on 
each component first. Order is not 
important here, just suit yourself. Once 
all of the SM components are mount- 
ed, mount the two capacitors. C14, 
the 47uF tantalum, is polarised so be 
careful to follow the markings. 

Next, mount the 3-pin socket 
(TB10), making sure that it is on the 
correct side of the PC board. This is on 
the opposite side to the components. 
If the thought of having a plug in the 
systems worries you in regard to; vi- 
bration, then this connector pair may 
be deleted and replaced with wire 
connections. 

At this point, it needs to be clearly 
understood how many channels will 
be required and whether fly leads or 
pins are to be used for the servo con- 
nectors. Presumably you have ordered 
a kit and specified the number and 
type of servo connectors required. If 
you are using fly leads, just solder the 
leads into the appropriate holes in the 
servo connector pads in the order they 
lay on the servo lead. 

If the leads are centre-negative, do 
not forget to reverse the PC board con- 
nections if you have not already done 
so. If you do decide to use fly-leads for 
the servo outputs, you will need to 
file one or two slots in the case end for 
the lead exits. Do not forget to thread 
the servo leads through the grommets 
before soldering them to the PC board 
(see the exploded case diagram of Fig.7 
for details). 

If you intend to'use the pins, then 
just simply push the 3-pin plug 
through the PC board with the plastic 
base on the component side and with 
the long pins going through the holes. 
Solder the pins from the reverse side. 
Snip off the excess pins on the reverse 
side and remove the plastic from the 
pins on the component side. This now 
leaves pins the correct length for a 
servo socket on the component side of 
the PC board. 

If you intend using more than eight 
channels, you must now install the 
expansion port. Follow the same rou- 
tine as for the servo pins. You now 
have a finished decoder. 


Testing 

Plug the decoder into a pre-tuned 
receiver and leave both units out of 
the case. It is wise to insert a piece of 


y+ "Tr 


insulating card between the two 
boards, as otherwise they can touch if 
bumped. Once they are snapped into 
the slots in the case, this is not neces- 
sary. Testing can now proceed as all 
components are accessible from the 
servo pin side of the PC board. 
Alternatively, an extension lead can 
be made up to keep the two PC boards 
well separated during servicing and 
testing. 

Turn on the associated transmitter 
and, using an oscilloscope, check the 
input to the slicer and compare the 
waveshape with Fig.2. Next proceed 
to check pins 1-6 on IC2. These should 
compare with Fig.3 on the odd-num- 
bered pins and should be inverted on 
the even-numbered pins. 

Now test IC1 pins 1 and 2 and com- 
pare the waveshape here with Fig.4. 
Pin 8 on IC1 compares with Fig.3 and 
pin 9 should be a DC voltage with a 
low level of ripple on top floating at 
about +4.5V above ground. Whilst 
monitoring pin 9, switch off the trans- 
mitter and note that it goes low no 
more than one second after switch off. 

If all of the foregoing is in order, the 
output at pins 3, 4, 5,6, 10,11,12 13 
will look like Fig.5. Plug in one or 


more servos and check the operation 
from the transmitter. Be careful not to 
reverse the servo plug as the polaris- 
ing key is in the case. 


Case assembly 


If you are using the header pin lay- 
out, complete the assembly by simply 
snapping the decoder PC board into 
the case, with the pins pointing to- 
wards the punched holes in the case 
bottom. Next, plug the receiver board 
into the 3-pin socket, leaving the fourth 
pin (closest to the edge of the PC board) 
outside the socket. This now provides 
a useful test point to attach an oscillo- 
scope or meter. The receiver simply 
rests in the notch in the case sides. 

Slip on the case lid, attach the la- 
bels and open the servo slots in the 
bottom label that you wish to use. 
Leave any of the unused slots covered 
to prevent ingress of dust. Secure the 
lid with a wrap of clear tape. Now go 
and have some fun. 


Troubleshooting 

Now for the sad cases, it is back to 
the test bench. First, check the assem- 
bly for missing components, solder- 
ing faults, etc. Check the decoder 


power rails to see if they are compat- 
ible with the servo leads you are us- 
ing. Be sure that these have not been 
accidentally reversed and do not suit 
the servo leads you are using. 

Now grab your multimeter and start 
testing voltages. The input voltage at 
the power rails will be the battery 
voltage unless dropping diodes are 
installed. Next, check the power rails 
in the decoder. With a nicad battery 
reading 5.0V, pin 14 on both chips 
should be approximately 4.9V. Pin 7 
on both chips is the ground pin. The 
base of Q1 should be +0.35V and the 
collector +4.9V, with no signal from 
the transmitter. : 

The rest is routine servicing. If all 
of the DC and input voltages are cor- 
rect, then you may suspect a faulty IC, 
but let me tell you, it is rarely ever the 
IC. I have found from experience that 
99 times out of 100, it is an associated 
fault. 

If all your best efforts are to no 
avail, then send it back to Silvertone 
and we will sort it out for you. 

Next month, we will describe the 
16-channel decoder board. This will 
be a double-side board with surface 
mount components on both sides. SC 


20MHz Dual Trace Scope $788? 50MHz Dual trace Scope $738 


so 


100MHz Kikusui COS6100M Oscilloscope “Rit 


5-Channel, 12-Trace 


These excellent units are the best value “near brand new” 
scopes we have ever offered. In fact, we are so confident 
that you'll be happy, we will give you a 7-day right of 
refusal. Only Macservice can offer such a great deal on 


this oscilloscope . . . and you are the winners! 


1. Power switch 
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2. LED 

3. Graticule illumination 

switch 

4. Trace rotation 

5. Trace focus 

6. Trace intensity for B 

sweep mode 

7. Brightness control for 

spot/trace 

8. Trace position 

9/10/11. Select input 

coupling & sensitivity of 
H3 


12. Vertical input terminal 
for CH3 
13. AC-GND-DC switch for 
selecting connection mode 
14. Vertical input terminal 
for CH2 


MACSERVICE PTY LT 


15/22. Fine adjustment of 
sensitivity 

16/23. Select vertical axis 
sensitivity 

17/24. Vertical positioning 
control 

18/25/38. Uncal lamp 

19. Internal trigger source 
CH1,CH2,CH3,ALT 

20. AC-GND-DC switch for 
selecting connection mode 
21. Vertical input terminal 
for CH1 

26. Select vertical axis 
Operation 

27. Bezel 

28. Blue filter 

29. Display selects A & B 
sweep mode 

30. Selects auto/norm/single 
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sweep modes 

31. Holdoff time adjustment 
32/51. Trigger level 
adjustment 

33/50. Triggering slope 


34/49. Select coupling mode 


AC/HF REJ/LF REJ/DC 
35. Select trigger signal 
source Int/Line/Ext/Ext-10 


36. Vertical input terminal 
for CH4 

37. Trigger level LED 

39. A time/div 8 delay time 
knob 

40. B time/div knob 

41. Variable adj of A sweep 
rate 8 x10 mag 

42. Ready lamp 


43. Calibration voltage 
terminals 

44. Horizontal positioning of 
trace 

45. Fine adjustment 

46. Vertical input terminal 
for CH5 

47. Delay time MULT switch 
48. Selects between 


continuous & triggered 


Australia’s Largest Remarketer of delay 
Test & Measurement Equipment 


52. Trace separation 
adjustment 


20 Fulton Street, Oakleigh Sth, Vic., 3167. Tel: (03) 562 9500; Fax: (03) 562 9590 53. Ground terminal 


APRIL 1995 75 


Ifyou are looking for an accurate way to control 
film developing times, then take a look at this 
Photographic Timer. It will switch on mains- 
powered fluorescent ultraviolet tubes or 
incandescent lamps rated at up to 1200W for 
a preset time ranging from |- 450 seconds. 

Silicon Chip April'95 ~ SN N ni 


With eight inputs (expandable to 

24), this useful device will monitor 

almost any digital circuit and trigger 

your oscilloscope only when a 

preset combination of inputs is 

found. It also includes an adjustable 

triggering delay, so it can effectively NS K10660 
convert your scope into alow cost ~ 

logic analyser. — 


EA April '95 


This sinewave oscillator is ideal for 
testing audio equipment & 
loudspeakers. It provides three 
switch-selectable spot frequencies 


levels up to 3V RMS & less than 
0.004% distortion. 

Silicon Chip Dec' 94 

K10645 


$49.95 


With a power rating of around 15 watts per 
channel and impressive noise and distortion 
: performance, this new low cost amplifier is 
deal for small hi-fi systems, "home theatre" 
nstallations, and a host of other applications. 
t uses readily available parts, offers a basic 
“range of features, and is very easy to put 
together. Ideal for school. College or University 
K10650 project or built to work as a computer 


multimedia amplifier. 
$99.95 En Dec'94 


If you are just beginning in 
electronics, then you'll properly- 
baulk at building a mains- 
operated power supply. This 43 
project uses a plugpack which ; - i wiring to the panel. Australian 
means that you can make your AE KI 0635 safety standard AS3108 
own variable dual-rail power supply without INPUT: 240VAC 50Hz 
worrying about mains wiring. S5995 OUTPUT: 16VAC unregulated 
Needs plug pack M19017. Silicon Chip Oct'94 $ 39.9 Æ | CURRENT: 1500mA 


A plug in style power supply 
with fixed 16VAC output ideal 
for use with alarm control 
panels. Tinned ends for hard 
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ERRORS & OMISSION EXCEPTED. PRICES CHANGE WITHOUT NOTICE 


Description 


SOLAR VOLTAGE REGULATOR Š 
ETI 480 50W AMP... 4 
ETI 480 100W AMP. A 
ETI 480 POWER SUPPLY . A 
BALANCED MICROPHONE AMPLIFIER .. $12.95 
GENERAL PURPOSE AMPLIFIER .......... $14.95 
BALANCED INPUT DIFFERENTIAL PREAM $19.95 
FLOAT NICAD CHARGER .. $14.95 
TRANSISTOR TESTER ..... $22.95 
300W PLAYMASTER AMP $119.00 
2 TONE ALARM .............. $9.95 
1.5V TO 9V DC CONVERTER $13.95 
3 DIGIT COUNTER .. $23.95 
ELECTRIC FENCE .. $23.95 
ELECTRIC FENCE CO! $61.95 
TV PATTERN GENERATOR .... $109.00 
UNIVERSAL POWER SUPPLY ... $12.95 
LED SCANNER..................... ... $17.95 
LOW FUEL INDICATOR FOR CAR .. ... $11.95 
SCREECHER CAR ALARM ... ... $36.95 
12/24V LIGHT CHASER ...... ... $21.95 
THERMOSTATIC SWITCH FOR RADIATOR FANS . $31.95 
STEREO FM TRANSMITTER .................... $33.95 


LOW VOLTAGE CUTOUT FOR CAR /BOAT 
IN-CIRCUIT TRANSISTOR TESTER 


VHF POWERMATCH ....... . $74.95 
TEMPERATURE PROBE FOI 2 . $19.95 
18V / 1AMP BENCH TOP POWER SUPPLY . . $79.95 
INVERTER 2KW (NON ASSEMBLED)... . $1,495.00 
INVERTER 2KW ASSEMBLED & TESTED .. $1,895.00 
LOW OHMS METER................. .. $29.95 
TEMPERATURE ADAPTOR .. . $24.95 
VOICE OPERATED RELAY . $19.95 
IGNITION KILLER ........... .. $22.95 
HEADPHONE AMPLIFIER $34.95 
VIDEO RF MODULATOR .. $17.95 
50W AUDIO AMPLIFIER ...... $54.95 
PCB 50W AUDIO AMPLIFIER $19.95 
RGB TO PAL ENCODER MODULE .... $49.95 
CAMCORDER MIXER .. $29.95 
KARAOKE BOX........... $28.95 
REMOTE CONTROL EXTENDER FOR VCRS $32.95 


BREAKERLESS IGNITION .... 
LOUDSPEAKER PROTECTOR .. 
PORT. 12V LEAD ACID BATTERY CHARGER . 
15W 12-240V INVERTER ............... 1.7 


K10380 1GHz DIGITAL FREQUENCY COUNTER . $147.95 
K10390 LOW COST QUIZ GAME ADJUDICATOR $34.95 
K10400 WOOFER STOPPER ....... $55.95 
K10405 COLOUR VIDEO FADER... $32.95 
K10415 PC-CONTROLLED EPROM PROGRAMMER .. $99.95 
K10425 DELUXE CAR ALARM ..................... aaa $55.95 
K10430 REMOTE CONTROL ELECT. COCKROACH $69.95 
K10440 HIGH EFFICIENCY FLUORO INVERTER KIT $49.95 
K10445 IMPROVED DECODER FOR ACS SIGNALS ... $19.95 
K10450 A SIMPLE LOW VOLTAGE SPEED CONTROLLER $13.95 
K10455 PRINTER STATUS INDICATOR FOR PRINTERS .. $65.95 
K10465 LOW COST 25W AMPLIFIER MODULE . $18.95 
K10460 VERSATILE 40V / 3A LAB POWER SUP $165.95 
K10470 CHAMP 0.5 WATT AMPLIFIER .... $9.95 
K10475* 90 SECOND MESSAGE HOLDER $97.95 
K10476 75 SECOND MESSAGE HOLDER .... $93.95 
K10480 CONTROL STEPPER MOTORS WITH YOUR PC . $65.95 
K10485 EGO TESTER KIT............--s1:ssse: $19.95 
K10490 LOW COST MIDI BREAK-OUT BOX ...— $32.95 
K10495 200W INVERTER KIT ...............-- $199.95 
K10500 VOICE OPERATED AUDIO SWITCH .. $12.95 
K10505 SIMPLE LED CHASER .... $21. 
K10510 LEVEL CROSSING DETECTOR FOR MODEL RAILWAYS . $34.95 
K10515 SOUNDS & LIGHTS FOR LEVEL CROSSING . $3 
K10520 AN IMPROVED DSO ADAPTOR FOR PC'S 
K10521 DSO ADAPTOR (INCLUDES ADC0861) 
K10525 WEEKLY REMINDER TEMP ............ 
K10530 L/NOISE UNI. STEREO PREAMP . 
K10535 LIGHT & SOUND TRIGGER . 
K10540 50W AUDIO AMPLIFIER ..... 
K10545 IND. METAL BALANCE DETECTOR .. 
K10550 FAST CHARGER FOR NICAD... 
K10555 DUAL ELECTRONIC DICE ....... 
K10560 DIGITAL VOLTMETER FOR CARS .... 
K10565 DIGITAL TACHOMETER FOR CARS... 
K10570 COOLANT LEVEL ALARM 
K10575 STEAM TRAIN WHISTLE & DIESEL H 
K10580 BUDGET PRICED TEMPERATURE CONTROL 
K10585 HIGH-POWER DIMMER FOR INCANDESCENT.LAMPS ... 
K10595 NICAD ZAPPER 
K10600 GO/NO-GO CRYSTAL CHECKER . 
K10605 CHAMP PRE-AMP ..................... 
K10610 MINIVOX VOICE OPERATED RELAY . 
K10615* LONG-WAVE AM RECEIVER FOR 

AIRCRAFT WEATHER INFORMATION ..................... a... $49.50 
K10620 AUTO DISCHARGER FOR NICAD BATTERY PACKS ........ $27.95 
K10625* ELECTRONIC BALLAST FOR FLUORESCENT LAMPS .... $59.95 
K10630 TALKING HEADLIGHTS REMINDER ..................... $79.95 
K10635 BEGINNER'S VARIABLE DUAL-RAIL POWER SUPPLY .... $39.95 
K10640 CLIFFORD-A PESKY LITTLE ELECTRONIC CRICKET ...... $16.45 
K10645* 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR ..... $49.95 
K10650* A BUDGET PRICED "SHOESTRING" STEREO AMP . $99.95 
K10655* DIGITAL EFFECTS UNIT FOR MUSICIANS .... 
K10660* DIGITAL TRIGGER ADAPTOR FOR SCOPES . 
K10665* A PHOTOGRAPHIC TIMER FOR DARKROOMS .. 
*SOON AVAILABLE 
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(make 2 computers talk to each other). Stop going through the tedium 
of copying to and from floppy disks. Ideal for Laptop to Desktop file transfer, 
usergroup meetings, etc. Dos 6.0, 6.2. INTERLINK.EXE works like a basic network 
with only 1 client and 1 server allowing for shared resources like printers and 
hard drives. Use either a serial or parallel (bi-directional) port. Use a Ritronic 
Laplink cable serial (P19070) or parallel (P19072). 

Follow the simple instructions in your DOS manual:- 

i.e. Edit your config.sys on the client computer by adding the line: 

device=c:\dos\interlink.exe Restart your computer. Crti+Alt+Del 

On the server run the program 

For more information type at the DOS prompt and read the on 
screen txt. 

P19070 Serial cable with both DB25 and DB9 Adan ae at both ends 
P19072 Parallel cable (DB25 male connectors) eee 


P19072 £ 
PARALLEL DB25 M/M 2Metre Ë 


WAS $34.95 | 


x eee, Was ee 
=| | DBO Plug Solder Line Male di. CABLE F/F9 and 25 PIN 
#0tGSGVSsHSCHNSGSHHNCHNKHHNHONNSN . WAS $34.95 
DB9 Socket Solder Line Female a 
T NAA ee P1088! $1.25 
DBI5 Socket Solder Line Male 
E... E PD P10890 $1.50 
=| | DBI5 Socket Solder Line Female 
EE ais, ae P1089! $1.50 
wi | DB23S 23 Pin Female Connector CAT No. WAS 
— ei as sted P10896 $3.45 IDE HDD me) say lè 
B | DB23P 23 in Male Connector, RON CONTROLLER CABLE 
B| | DB25PlugSolder Line Male || 2 P1908 $19. 
1 P10900 $! .75 SCSI DB25M - m! SAN 50 PON Nae 
RS cae ig Pr A p OOM | GG u oo n SA n ban e I š 
“| | DB25 Socket Solder Line Female SCSI 50 CENTRONIC M/M IM CABLE 
P FiQ90]- SO -S RIO  .: P19062 $29.95 


CATNo. — WAS 
CAT No. “WAS CENTRONIC 4 WAY 


DB9M/DB25F.. X15668 m Teepe Wapa ooo n sa 
9F/25M............ X15669 95 $6.25 ii AA 


AM A 


A 
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CABLESALE-MARCH95S 


“W 


ERRORS 8 OMISSIONS EXCEPTED. PRICING CHANGE WITHOUT NOTICE 


A AM 


Economical 24 bit true colour scanning without the big price tag 
for DTP and presentations. 
add the power of brilliant 24 bit true colour images to your 
Window-based DTP and presentation packages. 
‘ PhotoFinish 3.0 software provides 87 tools to 
satisfy your demands and realize your creativity. 
up to 800 dpi for the best image quality available. 
expands scanner capabilities with compatible applications. 
optional Recognita Plus OCR means you'll never have to re-key 


data again. 


ue as n ses. aoe 


486SX-33................ $179 486DX2-66.......... $299 
486DX-33..... "$399 486DX2-80 NEW!.......$399 
486DX2-50..............$399 486DX4-100 NEW!.......$599 
486DX2-66.............. $429 
486DX2-66 ESO 2.2 49 
OverDrive Chip............ $329 pete Vesta pit 
A486DX4-100............$899 
PENTIUM 60MH.......$649 
PENTIUM 66MHz......$799 
PENTIUM 90MHz.....$999 


PENTIUM 100MHz....$1795 
AVALABLE ON ORDER THROUGH 


for smooth images 
e Emulation mode - PCL3 & 
IBM PPDS Serial interface 
(RS-232, RS-422) 


by Lexmark 
lia ot for high C94100 

ity text & graphics.” > na š 

ut on envelopes, paper, “A, 600 dpi (with PQET) in 
e & dos n black 8: 300 dpi in 
x Hote Lae colour. Includes 150 

© sheet feeder. 300cps i 

SU diallers black print mode and É 


240 cps in full colou 


. DESCRIPTIONS 
1meg Trident/Cirrus VESA 
512K TRIDENT VGA 


X18143 High Speed Serial Card 4-Port 16550AF 


k: 


Designed for VESA Local Bus, this Windows Accelerator 
Graphic Card is based on the S3PS86C805 chipset. It 
represent up-to-date technology available on the market 
today. 


FEATURES: 
Graphic User Interface (GUI) acceleration designed 
to improve performance of applications running 
under Windows and DOS 
24-bit True Colour in 640 x 480 resolution mode 
100% register-level VGA compatibility and full- 
register-level CGA, HGC and MDA backward 
compatibility 
High performance BitBit hardware line drawing and 
rectangle fill capability 


Expandable to 1M or 2M Bytes of DRAM 


Extended drivers for Windows 3.1, AutoCAD, 
AutoShade, 3D Studio, CADVance, CADKey/ 
DataCAD, Generic CADD, MircoStation PC and 
VersaCAD. Extended text and graphics mode drivers 
for Lotus 1-2-3, Microsoft Word and WordPerfect 


1 
sts 


Resolutions | 
640 x 480 
x 


Š 


*This mode may 


What you will have missed, if you ae 
are not a subscriber - in February, you would have 
bought a colour inkjet printer for just $899.00! Plus loads of 
other special offers! So stopping kicking yourself and put in 
your subscription today! 

Communicate!, a 32 pages newsletter is a team effort 
production involving Rod Irving Electronics' own advertising 


(E E aie 
SEE A'BECKETT ST, MELBOURNE 3000. 


C meLpounKé: fi INE 3000. 
ePH: (03) 663 6151 e FAX: (03) 639 1641 
Mon-Thurs: 9.00-5.30pm Fri: 9.00-8.00pm e Sat: 9.00-1.00pm 
[ ] VERMONT: 190 ROOKS RD, VERMONT 3133 
‘PH: (03) 874 8888 e FAX: (03) 674 2288 
eMon-Fri: 9,00-5.30pm e Sat: 9.00-1.00pm 
240C HUNTINGDALE RD, OAKLEIGH 3166 
«PH: (03) 562 8939 o FAX: (03) 562 8940 
Mon-Fri 9.00-5.30pm e Sat: 9.00-1.00pm 


X18 


— 149. 


CAT. — DESCRIPTION PRICE 
X18002 VESA MULTI I/O $39 
X18099 VESA 1 Meg TRIDENT 9400 $129 
FIMDRAMS ____[2MDRAMS — |||Xisi00 VESACIRRUS 3428 $349 
X181 Vi ARAI eg 
256, 64K, 16M 256, 64K, 16M X18390 VESA PARADISE BAHAMA 2 Meg $429 
16, 256, 64K* 16, 256, 64K" X18186 VESA IDE Cache Cont $349 
x X17071 VESA SCSI 2, IDE, Floppy, Multi /O $299 
[16,286 | 16, 256, 64K X18087 VESA WD Accelerator Video Card $209 
roses S a yen VGA $3 Accelerator $149 
X18185 VESA ET-4000 TSENG LABS $245 
ea ee eee s X18149 VESA CLOUD? VGA 2 MEG yo $449 
ire Matti-Sync Monitor, e.g, NEC 4FG, ADI Microscan 3E X18047 VESA IDE ENHAN 
eo ie X18182 VESA CACHED IDE MULTII/O — $280 


100% register-level VGA compatibility and full-register-level 
CGA, HGC and MDA backward compatibility 

Support for 72Hz vertical refresh rate in 640 x 480, 800 x 
600 and 1024 x 768 non-interlaced operating mode 


S.PG with 1655 UART CHIP . 
Games Card ........... 
SMART GAMES Cont .. 


2.88 FDD Controller Card .... 


X18019 
C14260 
X18177 


167. X19936 


DESCRIPTION 
PCI SCSI IDE FLOPPY MULTI /O 


PCI 1M VGA 2 
PCI IDE CONTROLLE 
PCI DIAMOND VIPER 2MEG 


| would like to subscribe to 12 issues of COMMUNICATE! 
starting on............... ...(month) at $12.00 for 12 editions. 


SCCPUASS-MARBSS 


WORTHCOTE: 423 HIGH ST, NORTHCOTE 3070. HWY, RINGWOOD 3134. 


n PH: (03) 489 8866 e FAX: (03) 489 8131 D PH: (03) 870 1800 KO }) 879 3027 
Man Fi 9.00-5.30pm kòt 00-1 Mon-Fri: 9.00-5.30pm Sa 300-1.00pm 


5 
[C BOX MAL: 1031 MAROONDAH HWY, BOX HILL 3128. [C] SYDNEY: 74 PARRAMATTA RD, STANMORE 2048 
e PH: (03) 899 6033 e FAX: (03) 899 0156 + PH: (02) 519 3888 e FAX: (02) 516 5024 
au LO 5 sonm ear 3.003. ki 005300 eat 9001.000 
CLAYTON: 56 RENVER RD, CLAYTON 3168. ADELAIDE: 241-243 WRIGHT ST ADELAIDE 5000. 
PH. (03) 543 7877 «FAX: (03) 543 8295 E ADE: 211 7200 + FAX: (08) 211 7273 e Mon-Thurs: 9.00-5.30pm 
see oe bpm eat 800-12 006m PA ee rant a 000 S Dogme Sun: 10.00-4 00pm 


MAN web nan FAS 


| dè dè aa a am allie elie ii odd a LAL... en menn en 


s an A 


Cat No. D+ wo 1000+ 10K B ki 
á 9 Wt 100+ 

210135 IN4148 $0.05 $0.04 $0.03 $0.02 Sermon 
seen went FE ae IN4002 $0.06 $0.05 $0.04 $0.03 | DESP 9pin plug 
WI2614 idway $1.90 | z1o107 maos soos $0.06 soos soog | P12166 $2.95 $2.50 $2.20 
W12616 16way $2.20 | Z W407 $010 $0.07 $0.06 5005 | DA15P 15pin plug 
W12620 20way $2.50 | Z10115 IN5404 $0.18 $0.14 $013 $011 | P12168 $2.95 $2.50 $2.20 
W12624 24way $2.90 210119 IN5408 $0.20 $0.16 $0.15 $0.14 | DB25P 25pin plug 
W12625 25way $3.20 P12170 $4.50 $3.95 $3.50 
W12626 26way $3.60 
W12634 34way $3.90 
W12636 36way $3.90 
W12640 40way $4.90 = 
W12650 SOway $5.90 | Save a fortune on expensive throw $ v Ë ; 
W12660 60way $6.90 | away batteries with these quality | peop "Sos s yom man 


Nicads and Rechargers! P12167 $2.95 $2.50 $2.20 
Size AA 450mmAH DA15P 15pin socket 
\ W 1-9 10+ 100+ P12169 $2.95 $2.50 $2.20 
R= sin oo. YO DB25P 25pin socket 
$9.95 $9.50 $8.95 P12171 $4.50 $3.95 $3.50 
Size D 12 AH 
PN100: a NPN general purpose medium | — $6.95 $4.50 


$5.95 


power amp and switch with continuous 
collector current up to 500mA. PN200: a PNP 


a 


1-9 


general purpose amp at collector currents} § BS&SSSSSSBƏ 1A 
to 1 AMP. Both are TO-82 plastic package. ce an oy 
M12155 $9.95 $8.95 
PN2221, PN2222, PN2222A, | Save a small fortune on these M12156 $13.95 $12.95 
PN3585, PNases, PN3569, | "Direct import" low profile IC 2851 240V 12-6V CT 250mA 
PN3643, PN5133, 2N2219A, I A 
2N2222A, 2N3414. 2N3415 sockets! PCB mounting solder tall. M12851 $7.95 $6.95 
2N3416, 2N3417, 2N3700, | All tin plated phosphor bronze or | 6672 240V 15 30vc 1A tapped 
2N3704, 2N3904, 2N4123, berrylllum and dual wipe for | M16672 $14.95 $12.95 
2N4124, 2N4401, 2N5088, reliability. 
2N5210 sais 
PN200 REPLACES: _ £2 Wt 10+ 
PN2907, PN2907A,PN3638, | P105508pin 15¢ ae $ 1-9 10+ 
PN3638A, PN3640, PN3644, | P1056014pin 20¢ ç = O 
PN4121, PN4143, PN4248; P10565 16pin 20% S11010 S.P.D.T $1.20 $1.10 
PN4249, PN4250, PN4355, P10567 18pin 30e S11020D.P.D.T $1.30 $1.20 
PN4916, PN4917, PNS910, | P10568 20pin 35¢ 
2N205A, 2N3467, 2N3702, BOZA 22pin 354 ó 
2N3906, 2N4125, 2N4126. 10570 24pin 35¢ Description 1-9 10+ 100+ 
2N4291, 2N4402, 2N4403, P1057228pin 454 7805UC — $1.00 $0.90 $0.75 
2N5086, 2N5087, 2N5447. 7812UC $1.00 $0.90 $0.75 
PN100.....T90001 7815UC $1.00 $0.90 $0.75 
PN200.....T90002 7905UC $1.00 $0.90 $0.75 
a“ a at 7912UC _ $1.00 $0.90 $0.75 
ai e : : K ; y .7 
These quality 3 level wire wrap aad as De relè 
sockets are tin plated phosphor. 78L12 $0.40 $0.30 $0.28 
bronze. LM324 (f7 $1.00 $0.90 $0.80 
P10579 8pin $1.50 $1.40 555 iif $0.75 $0.65 $0.60 
Comes with 4 Screws P10580 14pin $1.85 $1.70 | 741 ‘| $0.75 $0.65 $0.60 
: P10585 16pin $1.95 $1.80 4; 
“pa an io æ | P0587 18pin $1.95 $1.80 I 
2 P10590 20pin $2.95 $2.75 : 
I IO ‘ak 2emm $1.85 $170 | P10592 22pin $295 $2.70 A A must for all 
P10594 24pin $3.95 $3.50 PCB work. 
mine onig $2.50 $1.95 P10596 28pin $3.95 $3.50 
150x90x50mm $3.95 $3.50 | P10598 40pin $4.95 $4.50 712444 $9.95 
H10124 ` 


195x113x60mm $4.95 


3 š FROM -TO: apply to Australia Post 

25% more from RIE at e Lever operated suction base grip for $1 -$9.95 |g3,75 Surface Mail within 
the same prices as our instant mounting & portability. $10 -$24.95 |$4.00 Australia only orders 
opposition e Mounts on smooth non-porous $25 -$49.95 |$4.95 pe ON 
ande $50 -$99.95 |$6.50 parts will be sent by 

Ë H10814 thy. i $200+ FREE discretion — and 


A Ea T OERE RAA PE uu u $6.95 
+ ERRORS & ORPESIONS EXCEPTED, PRICES CHARGE WITHOUT NOTICE. - 


We 


Omnidirectional mini mic insert, 
6mm diameter. 7mm high. 
C10850 


BUY THIS AMOUNT: |PAY: 


— a ton 


— Swan a 


18 1099 100+ 1K 
1000+ 


Z10140(R) $0.15 $0.12 $0.10 $0.08 
Z10141(G) $0.20 $0.18 $0.15 $0.12 
Z10143(Y) $0.20 $0.18 $0.15 $0.12 
Z10145(O) $0.20 $0.18 $0.15 $0.12 


Z10150(R) $0.15 $0.12 $0.10 $0.08 
Z10151(G) $0.25 $0.20 $0.18 $0.12 
Z10152(Y) $0.25 $0.20 $0.18 $0.12 


P10880 DE9P $1.00 $0.80 $0.60 
P10885DE9S $1.00 $0.70 $0.60 
P10891 DA15S $1.00 $0.70 $0.60 
P18092 DA15C $1.00 $0.90 $0.60 
P10895 DA15S $1.00 $0.80 $0.60 
P10902 DB25C $1.00 $0.80 $0.60 
P10904 DB25P $1.00 $0.80 $0.60 
P10905 DB25S $1.00 $0.80 $0.60 


Features of the UART include 
programmable data, format parity, 
framing and overrun error detection 
etc. 


A. 

U22185 FOU $7.95 $6.95 
10+ 100+ 

BC 547 $0.15 $0.10 $0.07 
BC 548 $0.15 $0.10 $0.07 
BC 549 $0.15 $0.10 $0.07 
BC 557 $0.15 $0.10 $0.07 
BC 558 $0.15 $0.10 $0.07 
BC 559 $0.15 $0.10 $0.07 
BC 327 $0.20 $0.15 $0.12 
BC 337 $0.20 $0.15 $0.12 
BD 139 $0.70 $0.60 $0.50 
BD 140 $0.70 $0.60 $0.50 


Cy’ 
With Pins for easy board insertion. 
10mm diameter, 10mm high. 


C10170 
1-9 10+ 100+ 1000+ 
$1.70 $1.50 $1.20 $0.80 


À L. 
(|) 
tt ge 


1-9 10+ 100+ 1000+ 
$2.00 $1.80 $1.30 $1.00 


The rates shown here 


charged to you. 


eis ae VESA LB 


VESA Slot Motherboard e VESA 20 MBYTE components, includi , Video Card 


SOFTWARE BONUS EXTRAS!! 
MS, 1994 ENCARTA 


VO Card @ 4 MEG RAM © Mini Tower Case and FREE “Á VERMOE & Motherboard. ong Si SIMM RAM exp to 
; $ AERA nsn eu e GAMES. a aaa 128MB at ape old and 200W 

— s : ard @14" SVGA Non interlaced Monitor icony hi keyboard 
FREE B - 1024 x 768mm 0.28mm Dot Pitch e Ritron Double Speed CD ROM drive, (Photo CD 
| DELIVERY & SETU MAA Mouse Pad e101 High quality keyboard nat plays e latest video 
WITHIN MELBOURNE Sound Blaster 16 Sound Card e Joystick & 1 : oaao] Leet oetik Riton 
L. METROPOLITAN AREA MÉ Mouse e Magnetically Shielded Speakers | . 2S | xta ANALOG FLAT MouseeMS DOS 6.2¢Windows 3.11¢MS 
Creative 563B 2x Speed MultiSession CD š 80 x 1024 D P NI Works for Windows* $1,000 


ROM Drive (Listen to your favourite music CD 
in true stereo)@ MS DOS 6.22 @ Windows 3.11 

SPEED 
Interactive Movie ® 3D Dinosaurs Adventure 


eis Ena otan epean ovane | Nl sre A] 


Studio @ Ensemble Remote Control e Sound 3 — 


O'Le WAV Recorder e Creative 8 Channel Mixer MC TAX = 
Mosaic Board Game@CD Play Utility e FM Pontian 66 $31 30 2730 
Intelligent Organ Pentium™ 90 99 $2099 ES 


4 YEAR PARTS & LABOUR WARRANTY 
(FIRST 2 YEAR ON-SITE ) MELB MET AREA 


Step up to power un = GOR with the spa dous 
wer of the Pentium™ 60MHz microprocessor. 


OL rale compared tn wmit YABE pay 
individual , Database, 
Word Mretadaind and Mailing Lists all 
intergrated in one program. Learn these useful 
programs at your own pace, with the in-built 
help text and illustrated tutorial! 
Saves hours inthe 

Easy to find information. Funk and Wagnalis 
vane encylopedia with more than 1,000 
additional articles, eight hours of sound, 60 


4 YEAR m LABOUR WARRANTY “É 
3 IFIRST 2 YEAR ON-SITE) MELB MET AREA s 


Heres a another r Value-Packed B Budget-Priced 


Mede ina ve 
` Easy spreadsheet and on-line bank 


MultiMedia DX2-66 System that will suit those 

a : A is is an enhanced version of our basic DX2-66 payment capability. 
who just want to enjoy the world of Music, OA WATA Tar T FEEN WAY multimedia system. This system offers faster kl The latest in Australian Directory 
Sound & Computer Games and yet is graphics, expansion flexibility in a midi tower Assi 


sufficiently powerful for that system intensive case. With 15" XGA Analog Flat screen monitor. 


ITRON S COMPUTER SYSTEMS? sorrwane | 


“OEM 4 CD PACK MS WORKS $99 


TERRIFIC VALUE"! DOS 6.22 & Win 3.11 “$139 | 
HI s BO ti eos cer: Widows lor 


. N s.s Workgroups 

Te E A arta 95- MS MS MONEY Ç 
Money > Dangerous MS BOOKSHELF .......... ` 
Creatures $179 MS Ottice Pro a 
x MS Ottice Pro Deluxe 


386DX-40* 128K Internal Cache LM58 .. $199 
486DX2-50#256K Cache L.B. CYRIX CPU ......... $389 
486DX2-66#256K Cache L.B ... 
486DX2-80* 256K Cache L.B ... 
486DX4-100* 256K Cache L.B 
PENTIUM" 60MHz/256 C SENSA: s 1299 
PENTIUM™ 90MHz PCI/VESA ............ $1299 
| PENTIUM" 100MHz PCINESA......... 
“AMD CPU. #CYRIX CPU Without Asterisk- INTEL CPU 


323399337 
2925553298 


> 
8 


Sound Blaster Pro VALUE 


NEW 
14" Now-intertaced 1024768 028mm Da pl)... $360 | SOIO with Lemmings & Indy S00 


$65 
15" XGA Analogue 1280x1024 ... $529 |Sound Blaster 16 bit š Intelag6 CPU PENTIU 
15" XGA Digital MPRII125004024 iip RIC | 486DX4 100 $4. 256K Cache 


2 Video 99 y °: : Es 
#157 XGA Digital MERA 1201024 ire 3399 $1 48 5 .$ | zè 
Enpe iha TV CODER OR ALL COMPUTER 


NEW 16 bit Discov BRZI] Tarine $1796 `. SYSTEMS INCLUDING 
8bit Discovery Pack CD68 ............ re 4 YEAR PARTS & LA 1 MULTIMEDIA SYSTEMS 
All systems include 260 MEG Hare Disk @ 3 MEG RAM @ x ok 
interlaced SVGA (1024 X 768) (( DOT PITCH) Colour Monitor - 2 SPGP. 
35 or Bahy ta Slots VESA Local Bus Mott ) 


1 
1 
4 
4 
4 
Ja 
8 
1 


M x 8-70 No Pa 5 3 š 
Mx 870 wn Paty E i, fe & software(SONy interface) .............. $199 
x 0 Pa 
M x 8-70 With a 199 $195 $189 Compatible) .................. $249 AANGE 
M X 8-70 No Party 65 $258 s CLAW. ae 
M X 9-70 With Panty 75 $269 . 944. 
M X 9-70 With Parity 33 $249 |RS232 2 Way..... . $22.95 
6M X 9-70 With Party $1099 $1079 l With colour option ............... . $349 |RS232 4 Way... . $39.95 
is Al LQ100 200 Cps Draft, 24 pin dot matriv........... $289 | RS232 2 way Auto . $79.95 
96M INTERNAL 9600BAUD.............. $259 351 LQ150 216 Cps Draft, 24 pin dot matrix............ $388 | RS232 4 way Auto ........... $124.95 
96M EXTERNAL 9600BAUD . . $279 ` i With colour option... . $399 | Centronic 2 way Auto ....... $59.95 
J 96FM INTERNAL 9600BAUD............ $279 E| Stylus 400 48-nozzie inkjet, 180Cps,360upi Centronic 4way Auto ........ $99.95 
96FM EXTERNAL 9600BAUD .......... $289 | If STOCK NO 4 “$4 Stylus 800+48-nozzle inkjet, 255Cpi,360dpi... $459 | RS232 2 way Auto ... $79.95 
144M INTERNAL 14400BAUD.......... $299 | At last, a keyboard designed with your hands in mind Stylus Colour 200Cpi,350/720dpi full colour .. RS232 4 way Auto $124.95 
144M EXTERNAL 14400BAUD ........ Discover the natural hand position for comfortablq EPL 3000 300api, 4ppm, laser printer ; . $59.50 
144FM INTERNAL 14400BAUD....... $329 | computing. Contains U.S. English 104-key layouy EPL 5200 300dpi, 6ppm, laser printer ............ . $69.50 
144FM EXTERNAL 14400BAUD ...... $349 EPL 5600 600dpi, 6ppm, laser printer, RASC... ... $69.50 


| 28.8 FAXMODEM EXT 28,800BPS ... $479 All disks come with Write _1DB9 & Keyboard 4 Way .... $79.50 
28.8 FAXMODEM INT 28,800BPS .... $449 He upe waranty o, ane pear YA tee MeCN 18 18s, A 2. $39.95 


[LEM MEANS FAXMODEM DESCRIPTION 1-9 10+ 50+ 1 Sb 3% gon $18.95 $17.95 3!20s00 $17.95 $16.95 |VGA & Keyboard 2 Way .... $49.50 


Bila $450 $4.50 $450 $4.30 $3. 
3w .95 $22.95 3"; .95 $20.95 | VGA & Keyboard 4 Way .... $79.50 
DA a apg LEU Ld z3 ad paleo oe mon ge ie com meee Printer Buffer PB-42P ....... $595.00 
$5.25 $5.00 | 5" psn $18.95 $17.95 5° n9Ho $17.95 $16.95 | VGA Monitor Splitter 8 Way $395.00 


18 Wire... $2.95 
25 Wire... $3.95 


IID. REQUIRED FOR STUDENT-PRICED SOFTWARE STUDENT FULL 
Bares Deport Sma Win: ses HEAD OFFICE:56 Renver Rd Clayton, Victoria, 3168 Ph: (03) 543 7877 

2 A Ya $586 s: MELBOURNE: 48 A'Beckett St. City. Ph:(03) 663 6151. Computers (03) 639 1640 

ees ~ $2 ma VERMONT: 190 Rooks Rd. Ph: (03) 874 8888. ` Fax:(03) 874 

tone orahe Vil sere $585 OAKLEIGH: 240C Huntingdale Rd. Ph: (03) 5628939. Fax:(03) 562 8940 

Lotus Smartsuite V21 ue NORTHCOTE: 423 High St. Ph: (03) 489 8866.  Fax:(03) 489 8131 

ee ae ee eee : BOX HILL: 1031 Maroondah Hwy. Ph;(03)8996033. Fax:(03) 899 0156 

Microsoft Word 6 DOS ; ADELAIDE: 241-243 Wright St. Ph. (08)2117200. Fax:(08) 211 7273 

Words for Windows 6 ... IBM's 32-bit operating syste SYDNEY: 74 Parramatta Rd, Stanmore. Ph: oa 519 3888. Fax:(02) 516 5024 

M> Powerpoint win incorporates slimmed down system F= ANAE 


MS Project V4/Win 

MS Publisher V2/Wi requirements with several new City store open tili 8pm on Fridays. Box Kill store open tll 3pm on Saturdays. 
aon Cota ses Apa poke het Tax Exempt sales: RITRONICS WHOLESALE Ph. (03) 543 2166 Fax (03)543 2648 
Norton Desktop Va/Win Compuserve, etc, Warps runs 32- RIE BULLETIN BOSES a 803 fer? Facts) S43 6295 
Norton Utilities 8 ... bit and 16-bit DOS, el esta ki kan MAN Order H ‘Hotline 1-800 33 5757 


COMGG9395 


PageMaker Ver 5/Win 2 applications. 4MB 


Portable DSO & 
test instrument 


The PalmScope 320 digital storage 
oscilloscope, designed and manufac- 
tured by Escort Instruments, is unlike 
other portable, integrated test instru- 
ment packages. The four auto-ranging 
instruments integrated: into Escort’s 
PalmScope 320 are: a 2-channel 
20MHz digital storage scope; a 3-3/4 
digit true-RMS digital multimeter 
(with AC/DC amps); a 7-digit, 20MHz 
frequency/period counter; and an 8- 
channel, 20MHz logic analyser. 

The unit has specifications normally 
only found on dedicated bench top 
instruments. Some of these specifica- 
tions include: 2K (1920 point) deep 
DSO memory; accuracy of 10ppm on 
the frequency counter; and an 8-chan- 
nel logic analyser with both timing 
and state signal displays. 

The PalmScope 320 is supplied 
complete with oscilloscope and mul- 
timeter probes, protective rubber hol- 
ster, AC power pack, nicad recharge- 


VF-100 true-RMS 
mains monitor 


For country people who gener- 
ate their own electricity, whether 
by wind, solar or water power, 
Callignee Electronics has released 
the VF-100 mains monitor. The 
device is intended to prevent dam- 
age to sensitive equipment by veri- 
fying that generators are running 
at the correct speed and that bat- 
tery inverters are adjusted cor- 
rectly. 

The unit measures true RMS 
voltage and cycles per second of 
the mains supply and displays the 
results on a LED bargraph. The 
VF-100 is also widely used by elec- 
tricians and generator mechanics 
who service and install alternative 
power systems. 

The price is $170 plus tax where 
applicable. Write for a pamphlet 
to Callignee Electronics, PO Box 


PRODUCT SHOWCAS 


able battery pack and a slim briefcase 
style carrying case. Options include 
an RS-232 interface cable, PC data 
transfer software and logic analyser 
probes. 

For further information contact 
Emona Instruments, 86 Parramatta 


vraw 
Callignee Electronics 


483, Traralgon, Vic 3844; or phone 
(051) 955 503. 


Road, Camperdown, NSW 2050. 
Phone (02) 519 3933. Fax (02) 550 
1378: 


New A/D converter 
board from Procon 


Procon Technology has released 
an externally mounted analog input 
board that extends its range of input/ 
output boards manufactured in Aus- 
tralia. The ADC-808 provides eight 
analog inputs with 8-bit resolution 
and is available with 0-10V or 0-20mA 
input ranges. Other configurations are 
available on request 

An industrial version, the ADC-808/ 
I, is also available with 500V isolation 
between each analog input, detach- 
able screw terminals for easy installa- 
tion and extended supply voltage 
range. The board measures 240 x 
100mm and is capable of being DIN 
rail mounted. 

A single IBM-PC interface card (PB- 
BD-IO) is available that plugs into an 
8-bit card slot and connects to 15 ADC- 
808 boards. This offers up to 120 ana- 
log inputs. Alternatively, the boards 
may be connected to any standard 
bidirectional parallel printer port 
(available on most notebook and in- 
dustrial computers) to provide up to 
56 analog inputs. Different configura- 
tions of analog and digital input/out- 
put cards are possible with this inter- 
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face. Typical applications include 
process monitoring and control, en- 
ergy management, home automation, 
security systems and industrial con- 
trol. 

Other boards are available in the 
range, including opto-isolated digital 
input and relay output boards. All are 
available with the industrial option. 

All boards come with example soft- 
ware for programming from most lan- 
guages and are compatible with the 
Programmable Logic Control language 
developed by Procon Technology. 

For further details, contact Procon 
Technology, PO Box 655, Mount 
Waverley, Vic 3149. Phone (03) 807 
5660. Fax (03) 807 8220. 


CCTV observation 
systems 


The OLS-100 with 10-inch screen 
and the OLS-120 with 12-inch screen 
are complete plug-in ready-to-use ob- 
servation systems. They are Intel mi- 
croprocessor controlled and feature 
automatic period-adjustable sequen- 
tial camera switching, 2-way moni- 
tor/camera audio communication, sen- 
sor inputs and VCR output. 


Each package includes a combina- 
tion monitor/intercom and automatic 
4-channel switcher, a 400-line 0.2 Lux 
CCD camera with 12mm lens, a cam- 
era stand and a 20 metre camera ca- 
ble. To use, simply mount the camera, 
connect the monitor and switch on. 
Camera cable length may be extended 
using a plug-in coupler. The single 
lightweight multi-core 5mm diameter 
camera Cable is installed with the aid 
of adhesive cable holders. 

Each unit supports up to four cam- 
eras and four sensors. Three styles of 


intercom camera units are available: 
conventional C mount, eyeball and 
flat, with wide angle lenses. In addi- 
tion, tiny pinhole modules which can 
see through a 2mm hole are available 
for concealed applications. 

Sensor inputs on each camera al- 
low monitoring of camera locations 
using PIR or other devices. If a sensor 
is tripped, an alarm sounds and the 
image from the camera in the violated 
area is automatically displayed on 
screen. 

Packaged sets from $699 including 


ANTRIM 


TOROIDAL TRANSFORMERS 


@ Now made in Australia. 


@ Standard range 15VA to 2kVA. 
@ Large ex-stock quantities available. 
@ Competitive pricing available for OEMs & resellers. 
@ Simply the best transformers all round. 


HARBUCH ELECTRONICS PTY LTD 


40 Leighton Place, Hornsby NSW 2077 
Phone (02) 476 5854 Fax (02) 476 3231 
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PowerPCB CAD package 


s s TE 


PADS Software Inc has announced PowerPCB for PC 
board design, intended for users who work with UNIX or 
Windows. This has a number of advanced features in- 
cluding a shape-based PCB editor which allows freedom 
from grid restraint during placement, routing and editing, 
a dynamic route editor which has semi-automatic 45° 
routing to avoid obstacles or move them out of the way, 
plus conditional rules and design rules hierarchy. 

At the same time as the release, special offers are being 
made to users of Protel and P-CAD to enable them to buy 
PADS software. 

For further information, contact the Australian distribu- 
tors, GEC Electronics Division, Unit 1, 38 South St, Rydal- 
mere, NSW 2116. Phone (02) 638 1888. 


tax are available from Allthings 
Sales & Services, PO Box 25, 
Northlands, WA 6021. Phone 
(09) 349 9413. 


High capacity tape 
backup system 


Hewlett-Packard has an- 
nounced the release of its 
Jumbo 1400 tape backup sys- 
tem which provides 680 mega- 
bytes of storage on a single 
mini-cartridge or 1.36Gb us- 
ing data compression. 

The Jumbo 1400 is an inter- 
nal drive that installs in a nor- 
mal 3.5-inch or 5.25-inch half- 
height bay. It can interface to a 
PC’s floppy disc controller but 
the system also includes a 
separate high speed controller 
that takes advantage of the 
drive’s maximum transfer rate 
of 2Mb/s and provides backup 
at up to 15Mb/minute. The sys- 
tem includes a formatted mini- 
cartridge and backup programs 
for Windows and DOS. 

Australian pricing is ex- 
pected to be under $700. For 
further information, contact 
Hewlett-Packard by phoning 
131 347. 


New Yokogawa 
digital scope 

With unique 10-bit, 100Ms/s 
A/D converters in each chan- 
nel and a 100K word length, 
the new DL4100 digital oscil- 
loscope from Yokogawa gives 
four times better vertical reso- 
lution and 100 times better 
horizontal resolution than 
scopes with conventional 8- 
bit A/D converters and 1K 
word memories. This allows 
accurate measurements to be made on 
complicated waveforms. 

The DL4100 4-channel 150MHz 
digital storage oscilloscope is designed 
specifically for use where accurate 
and reliable measurements are to be 
made on complicated waveforms, 
such as TV signals, AM signals and 
noise signals. 

Greater measurement accuracy is 
also achieved in multi-channel meas- 
urements by virtue of the DL4100’s 
split display mode. This allows a full 
scale to be applied to each signal in a 


GW Instruments is one of only 2 Taiwanese manufacturers of 
test and measuring instruments to be certified to the ISO9002 
Quality Standard. This certification is your guarantee of a quality, 
yet most affordable 50MHz, 2CH scope available. 


Features of the GW GOS-653 Oscilloscope include: 


50MHz, 2 Channels 
Maximum Sensitivity of 1mV/DIV 


Auto Trigger Level Lock uses a special pk-pk detector 
Alternate Trigger Mode to trigger asynchronous signals 
Variable Hold-Off ensures easy viewing of complex signals 
DC Trigger coupling for viewing low frequency signals 
Signal delay line to display leading edge 

12kV acceleration Voltage for bright display 


Channel 1 signal output can be connected to other instruments 
* Price quoted includes probes and excludes sales tax 


separate screen area, rather than the 
amplitude of the trace having to be 
reduced to view each input signal, 
and thus incurring an increase in er- 


SOMAZ 
Only $T. 076 


rors. Also ensuring high accuracy 
measurements at all times, the DL4100 
automatic self-calibration feature ini- 
tiates every 30 seconds or when set- 
tings such as time/div are changed. 
When the DL4100 is to be used for 
advanced analysis or as part of a larger 
measurement system, or if hard copy 
plots are required, connection can be 
made via a built-in GPIB interface. 
For further information, contact 
Yokogawa Australia Pty Ltd, 25-27 
Paul St North, North Ryde, NSW 2113. 
Phone (02) 805 0699. sc 
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MINIATURE FM TRANSMITTER 
Not a kit, but a very small ready made self contained 
FM transmitter enclosed in a small black metal case. It 
is powered by a single small 1.5V silver oxide battery, 
and has an inbuilt electret microphone. SPECIFICA- 
TIONS: Tuning range: 88-108MHz, Antenna: wire an- 
tenna - attached, Microphone: electret condenser, Bat- 
tery: one 1.5V silver oxide LR44/G13, Battery life: 60 
hours, Weight: 15g, s 1.3'x0.9'x0.4". 
32 


IR REMOTE SWITCH KIT 
Consists of'a PCB and all on board components 
kit for an IR receiver with a toggle output, and 
a brand new commercial ready made slimline 
IR remote control transmitter, which was de- 
signed for a CD player. Simply press any button 
on the IR transmitter to toggle the output on the 
receiver: the system has up to 20M range and 
will also work from most other IR remote con- 
trols! Receiver uses an IC “front end”, has a 
toggle output, operates from 8-15V DC, and 
will drive a relay. Transmitter operates from 
two “AAA” batteries (not supplied). Unbeliev- 
able pricing: 
$18 


For the slimline IR remote control transmitter 
and a kit for the IR receiver. Suitable 12V/8A 
relay with 4KV isolation: $3; 12V DC plugpack: 
$10. 


ARGON LASER 
Large water cooled ARGON laser that outputs 7W of 
blue-green, or 1W of red via an inbuilt dye laser. 
Originally intended for medical use, and is supplied 
with but can be easily separated. Has only done 200 
hours of operation! 
$12000 


MAINS LASER SPECIAL 
Includes a compact potted US made power 
supply which can be powered from 110/220- 
240V AC, a 2-3mW He-Ne tube, a ballast resis- 


tor and instructions. The power supply requires 
4-6V @ 2mA DC enable to run. Brand new 
components. ihn price: 

65 


REEL TO REEL TAPES 
New studio quality 13cm-5" “Agfa” (German) 1/4" reel 
to reel tapes in original box, 180m-600ft: $8 Ea. 


OPTICS 
BEAM SPLITTER for 633nm: $45. PRECISION FRONT 
SURFACE ALUMINIUM MIRRORS 200 x 15 x 3mm: $3 
50 x 72 x 3mm: $3. LINE GENERATING OPTIC Makes 
a line out of a laser beam: $5 LASER DIODE COLLI- 
MATING LENS: $4. PORRO 90 deg. PRISM Makes a 
rainbow from white light: $10. PRECISION ROTATING 
MIRROR ASSEMBLY As used in levelling equipment, 
needs small motor/belt, plus a laser beam, will draw a 


= 


line right around a room (360deg.) with 

a laser beam: $45. LARGE LENS AS- 

SEMBLY Tominon 230mm f4.5 1.7KG 
symmetrical lens, add an eyepiece ($4) to 
make a telescope: $40. PAIR OF LARGE LENSES Two 
pairs of these are used in the above Tominon lens 
(0.6KG): $20. LARGE LENS Out of a night viewer, can 
easily be pulled apart: $18. ARGON MIRRORS High 
reflector and output coupler used to make a Argon tube: 
$50. 


DOT MATRIX LCDs 
Brand new Hitachi LM215 400x128 dot matrix 
Liquid Crystal Displays in an attractive hous- 
ing. These have driver ICs fitted but require an 


external controller. Effective display size is 
65x235mm. Available at less than 10% of their 
real value: 

$25 Ea. or 3 for $60 


27 MHz TRANSMITTERS 
These new Australian made transmitters are assem- 
bled (PCB and components) and tested. They are Xtal 
locked on 26.995 MHz and were originally intended for 
transmitting digital information. Their discrete compo- 
nent design employs many components, including 5 
transistors and 8 inductors: Circuit provided. A heat- 
sink is provided for the output device. Power output 
depends on supply voltage and varies from 100mW to 
a few watts, when operated from 3-12V DC. These are 
sold for parts/experimentation/educational purposes, 
and should not be connected to an antenna as licens- 
ing may be required: 
$7 Ea. or 4 for $20 


$215 CCD VIDEO SECURITY SYSTEM 
Monochrome CCD Camera which is totally as- 
sembled on a small PCB and includes an auto 
iris lens. It can work with illumination of as 
little as 0.1 Lux and it is IR responsive. This 
new model camera is about 1/2 the size of the 
unit we previously supplied. It is slightly big- 
ger than a box of matches! Can be used in total 
darkness with Infra Red illumination. NEW LOW 
PRICE: 
$180 


With every camera purchased we can supply a 
used but tested and guaranteed 12V DC oper- 
ated green computer monitor. We can also 
supply a simple kit to convert these monitors to 
accept the signal from the CCD camera: Moni- 
tor $25, conversion kit $10. 
A COMPLETE 12V CCD VIDEO SECURITY 
SYSTEM FOR $21 


PRINTER MECHANISMS 
Brand new Epson dot matrix printer mechanisms. Over- 
all dimensions are 150x105x70mm. These are com- 
plete units and contain many useful parts: 12V DC 
motor (50mm long-30mm diam.) with built in tachom- 
eter, gears, solenoid, magnet, reed switch, dot matrix 
print head etc.: 
$12 


VISIBLE LASER DIODE KIT 
A 5mW/670nm visible laser diode plus a collimating 
lens, plus a housing, plus an APC driver kit (Sept. 94 
EA) UNBELIEVABLE Bere 
35 


KITS & BITS 


The same kit is also available with a3mW / 650nM laser 
diode: 
$60 


CD MECHANISMS 

Used compact disc player mechanisms. Include IR 
laser diode, optics, small conventional DC motor, gears, 
stepping motor, magnets etc. Great for model railway 
hobbyists: the motor - gear assy. produces a linear 
movement of approx. 60mm. The whole assembly is 
priced at less than the value of the collimating lens, 
which is easy to remove: $6 2 
We also have some similar CD assemblies that have 
linear motors. Used CD mechanisms with linear mo- 
tors: $4 


WELLER SOLDERING IRON TIPS 
New soldering iron for low voltage Weller soldering 
stations and mains operated Weller irons. Mixed popu- 
lar sizes and temperatures. Specify mains or soldering 
station type: 5 for $10. 


LOW COST 1-2 CHANNEL UHF REMOTE 
CONTROL 
Single channel 304MHz UHF remote control with over 
1/2 million code combinations which also makes pro- 
vision for a second channel expansion. The low cost 
design includes a complete compact keyring transmit- 
ter kit, which includes a case and battery, and a PCB 
and components kit for the receiver that has 2A relay 
contact output! Tx kit $10, Rx kit $20; additional 
components to convert the receiver to 2 channel op- 
eration (extra decoder IC and relay) $6. 
INCREDIBLE PRICES: 
COMPLETE 1 CHANNEL TX-RX KIT: $30 
COMPLETE 2 CHANNEL TX-RX KIT: $36 
ADDITIONAL TRANSMITTERS: $10 


IMAGE INTENSIFIER TUBES 
Used but in excellent condition second genera- 
tion image intensifier tubes. Can be used to 
make a small and very sensitive scope that can 
produce high resolution pictures in very low 


illumination. US made tubes that produce su- 
perior results! 
$650 


We should have a complete kit of parts for a 
small scope available at the time of the publi- 
cation of this advertisement: “Ring”. 


FIBRE OPTIC TUBES 

These US made tubes are from used equipment but in 
excellent condition. Have 25/40mm diameter, fibre- 
optically coupled input and output windows. The 25mm 
tube has an overall diameter of 57mm and is 60mm 
long, the 40mm tube has an overall diameter of 80mm 
and is 92mm long. The gain of these is such that they 
would produce a good image in approximately 1/2 
moon illumination, when used with suitable “fast” 
lens, but they can also be IR assisted to see in total 
darkness. Our HIGH POWER LED IR ILLUMINATOR kit, 
and the IR filter are both suitable for use with these 
tubes. The superior resolution of these tubes would 
make them suitable for low light video preamplifiers, 
wild life observation, and astronomical use. Each of 
the tubes is supplied with an 9V-EHT power supply kit. 
INCREDIBLE PRICES: 

$120 for the 25mm intensifier tube and supply kit. 
$180 for the 40mm intensifier tube and supply kit. 
We also have a good supply of the same tubes that 
may have a blemish which is not in the central viewing 
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area!: !!ON SPECIAL!! $50 for a blemished 25 or 

40mm (specify preference) image intensifier tube and 

supply kit. Matching good quality eyepiece lens only, 

a Extra! That's almost a complete night viewer kit for 
52. 


BLEMISHED 3 STAGE TUBES 
We have accumulated a good number of 40mm three 
stage fibre optically coupled 3 stage image intensifiers 
that have minor blemishes: similar to above but three 
tubes are supplied already bonded together: Extremely 
high gain!! Each of these tubes will be supplied with 
the power supply abet only. See SC Sept. 94. 


For the 3 stage 40mm tube, supply kit. We can also 
supply the full SC Sept. 94 Magazine: $5 


VISIBLE LASER DIODE MODULES 
Industrial quality 5mW/670nm laser diode modules. 
Overall dimensions: 11mm diameter by 40mm long. 
Have APC driver built in and need approximately 50mA 
from 3-6V supply. 

$60 


VIDEO TRANSMITTERS 
Low power PAL standard UHF TV transmitters. Have 
audio and video inputs with adjustable levels, a power 
switch, and a power input socket: 10-14V DC/10mA 
operation. Enclosed in a small metal box with an 
attached telescopic antenna. Range is up to 10m with 
the telescopic antenna supplied, but can be increased 
to approximately 30m by the use of a small directional 
UHF antenna. Sag amen 
5 


12V FANS 
Brand new 80mm 12V-1.6W DC fans. These are 


IC controlled and have four different approval 
stamps: 


$10 Ea. or 5 For $40. 


TDA ICs/TRANSFORMERS 
We have a limited stock of some 20 Watt TDA1520 HI- 
FI quality monolithic power amplifier ICs - less than 
0.01% THD and TIM distortion, at 10W RMS output! 
With the transformer we supply we guarantee an out- 
put of greater than 20W RMS per channel into an 8ohm 
load, with both channels driven. We supply a far over- 
rated 240V-28V/80W transformer, two TDA1520 ICs, 
and two suitable PCBs which also include an optional 
preamplifier section (only one additional IC), and a 
circuit and layout diagram. The combination can be 
used as a high quality HI-FI Stereo/Guitar/PA amplifier. 
Only a handful of additional components are required 
to complete this excellent stereo/twin amplifier! In- 
credible pricing: 
$25 


For one 240V-28V (80W!) transformer, two TDA1520 
monolithic HI-FI amplifier ICs, two PCBs to suit, circuit 
diagram/layout. Some additional components and a 
heatsink are required. 


RUBY LASER HEADS 
These complete and functional heads include 
a flash tube, mirrors, and 4" ruby rod! Produce 
a high intensity visible red beam! We should 


have suitable circuits - components to drive 
these available. Dangerous units with restricted 
sales. Limited quantity. 


TWO STEPPER MOTORS PLUS A DRIVER KIT 
This kit will drive two stepper motors: 4, 5, 6 or 8 eight 
wire stepper motors from an IBM computer parallel 
port: motors require separate power supply. A detailed 
manual on the COMPUTER CONTROL OF MOTORS 
plus circuit diagrams/descriptions are provided. We 


also provide the necessary software on a 5.25" disc. 
Great “low cost” educational kit: We provide the kit, 
manual, disc, plus TWO 5V/6 WIRE/7.5 Deg. STEPPER 
MOTORS FOR A SPECIAL PRICE OF: $42 


BIGGER LASER 
We have a good, but LIMITED QUANTITY of some “as 
new” red 6mW+ laser heads that were removed from 
new equipment. Head dimensions: 45mm diameter by 
380mm long. With each of the heads we will include 
our 12V Universal Laser power supply. BARGAIN AT: 

$170 6mW+ head/supply. ITEM No. 0225B. 

We can also supply a 240V-12V/4A-5V/4A switched 
mode power supply to suit for $30. 


12V-2.5 WATT SOLAR PANEL KITS 
These US made amophorous glass solar panels only 
need terminating and weather proofing. We provide 
terminating clips and a slightly larger sheet of glass. 
The terminated panel is glued to the backing glass, 
around the edges only. To make the final weatherproof 
panel look very attractive some inexpensive plastic “L” 
angle could also be glued to the edges with some 
silicone. Very easy to make. Dimensions: 305x228mm, 
Vo-c: 18-20V, Is-c: 250mA. SPECIAL REDUCED PRICE: 
$20 Ea. or 4 for $60 

Each panel is provided with a sheet of backing glass, 
terminating clips, isolating diode and instructions. A 
very efficient switching regulator kit is available: suits 
12-24V batteries, 0.1-16A panels, $27. Also available 
is a simple and efficient shunt regulator kit, $5. 


SOLID STATE “PELTIER EFFECT” COOLER- 
HEATER 


These are the major parts needed to make a solid state 
thermoelectric cooler-heater. We can provide a large 
12V-4.5A Peltier effect semiconductor, two thermal 
cutout switches, and a kò DC fan for a total price of: 
45 

We include a basic diagram/circuit showing how to 
make a small refrigerator-heater. The major additional 
items required will be an insulated container such as 
an old “Esky”, two heatsinks, and a small block of 
aluminium. 12V-4.5A Peltier device only $35. 


VEHIGLE COMPUTERS 
Originally designed for bicycles, but these suit 
any moving vehicle that has a rotating wheel! 
A nine function computer with speed, average 
speed, maximum speed, distance, odometer, 
timer, scan, freeze frame memory, and a clock. 


Its microprocessor based circuitry can be 
adapted to work with almost any wheel diam- 
eter. Simply divide the wheel diameter in mil- 
limetres by 6.8232, and program the resultant 
figure into the computer. 

$29.90 


MORE KITS-ITEMS 
SINGLE CHANNEL UHF REMOTE CONTROL: SC Dec. 
92, 1 x Tx plus 1 x Rx: $45, extra Tx $15. 4 CHANNEL 
UHF REMOTE CONTROL KIT: Two transmitters and 
one receiver: $96. GARAGE/DOOR/GATE REMOTE CON- 
TROL KIT: SC DEC 93: Tx $18, Rx $79. 1.5-9V CON- 
VERTER KIT: $6 Ea. or 3 for $15. LASER BEAM COM- 
MUNICATOR KIT: Tx, Rx, plus IR Laser: $60. MAG- 
NETIC CARD READER: professional assembled and 
cased unit that will read information from plastic cards, 
needs low current 12V DC supply-plugpack: $70. 
SWITCHED MODE POWER SUPPLIES: mains in (240V), 
new assembled units with 12V-4A and 5V-4A DC out- 
puts: $32. ELECTRIC FENCE KIT: PCB and compo- 
nents, includes prewound transformer: $40. PLASMA 
BALL KIT: PCB and components kit, needs any bulb: 
$25. MASTHEAD AMPLIFIER KIT: two PCBs plus all on 
board components, low noise (uses MAR-6 IC), covers 
VHF-UHF: $18. INDUCTIVE PROXIMITY SWITCHES: 
detect ferrous and nonferrous metals at close proxim- 
ity, AC or DC powered types, three wire connection for 


connecting into circuitry: two for the supply, and one 
for switching the load. These also make excellent sen- 
sors for rotating shafts etc.: $22 Ea. or 6 for $100. 
BRAKE LIGHT INDICATOR KIT: 60 LEDs, two PCBs and 
ten Rs, makes for a very bright 600mm long high 
intensity red display: $30. IEC LEADS: heavy duty 3 
core (10A) 3M LEADS with IEC plug on one end:and a 
European plug at the other: $1.50 Ea. or 10 for $10. 
IEC EXTENSION LEADS: 2m long, IEC plug at one end, 
IEC socket at other end: $5. MOTOR SPECIAL: these 
permanent magnet motors can also double up as 
generators, type M9: 12V, | No load = 0.52A-15,800 
RPM at 12V, 36mm Diam. - 67mm long: $5, Type M14: 
made for slot cars, 4-8V, | No load = 0.84A at 6V, at 
max efficiency | = 5.7A - 7500 RPM, 30mm Diam - 
57mm long: $5. EPROMS: 27C512, 512K (64K x 8), 
150ns access CMOS EPROMS, removed from new 
equipment, need to be erased, guaranteed: $4. 40 X 2 
LCD DISPLAY: brand new 40 character by 2 line LCD 
displays with built in driver circuitry that uses Hitachi 
ICs, easy to drive “standard” displays, brief informa- 
tion provided: $30 Ea. or 4 for $100. MODULAR 
TELEPHONE CABLES: 4 way modular curled cable with 
plus fitted at each end, also an 4M long 8 way modular 
flat cable with plugs fitted at each end, one of each for: 
$2. POLYGON SCANNERS: precision motor with 8 
sided mirror, plus a matching PCB driver assembly. 
Will deflect a laser beam and generate a line. Needs a 
clock pulse and DC supply to operate, information 
supplied: ON SPECIAL $15. PCB WITH AD7581LN IC: 
PCB assembly that amongst many other components 
contains a MAXIM AD7581LN IC: 8 bit, 8 channel 
memory buffered data acquisition system designed to 
interface with microprocessors: $29. EHT POWER SUP- 
PLY: out of new laser printers, deliver -600V, -7.5kV 
and +7kV when powered from a 24V-800mA DC sup- 
ply, enclosed in a plastic case: $16. MAINS CONTAC- 
TOR RELAY: has a 24V-250ohm relay coil, and four 
separate SPST switch outputs, 2 x 10A and 2 x 20A, 
new Omron brand, mounting bracket and spade con- 
nectors provided: $8. FM TRANSMITTER KIT - MKII: 
high quality - high stability, suit radio microphones and 
instruments, 9V operation, the kit includes a PCB and 
all the on-board components, an electret microphone, 
and a 9V battery clip: $11. FM TRANSMITTER KIT - 
MK1: this complete transmitter kit (miniature micro- 
phone included) is the size of a “AA” battery, and it is 
powered by a single “AA” battery. We use a two “AA” 
battery holder (provided) for the case, and a battery clip 
(shorted) for the switch. Estimated battery life is over 
500 hours!!: $11. ARGON-ION HEADS: used Argon-lon 
heads with 30-100mW output in the blue-green spec- 
trum, will be back in stock soon, priced at around $300 
for the “head” only, power supply circuit and informa- 
tion supplied. BATTERY CHARGER S2: accessory set 
for Telecom Walkabout “Phones”. Includes cigarette 
lighter cable, fast rate charger, and desktop stand. 
Actually charges 6 series connected AA Nicad batteries: 
$27. LITHIUM BATTERIES: button shaped with pins, 
20mm diameter, 3 mm thick. A red led connected 
across one of these will produce light output for over 72 
hours (3 days): 4 for $2. SUPERCAPS: 0.047F/5.5V 
capacitors: 5 for $2. PCB MOUNTED SWITCHES: 90 
deg. 3A-250V, SPDT: 4 for $2: 3" CONE TWEETERS: 
sealed back dynamic 80hm tweeters: $5 Ea. CASED 
TRANSFORMERS: 230V-11.7V-300mA AC - AC trans- 
formers in small plastic case with separate input and 
leads, each is over 2M long: $6. CASED TRANSFORM- 
ERS: in attractive plastic instrument box, mains lead- 
plug at input, two separate outputs of 8.5V-3.4A with 
leads supplied: $15. 


MORE ITEMS AND KITS 


Poll our (02) 579 3955 or (02) 579 3983 fax 
numbers for instructions on how to obtain our 


Item and Kit lists. MANY MORE ITEMS AND 
KITS THAN ARE LISTED HERE!! You can also 
ask for a copy of these to be sent out with your 
next order. 


APRIL 1995 85 


By JOHN HILL 


Fault finding — there's always 
something different 


Vintage radio receivers can develop some 
very unusual faults. Here’s what it took to 
bring two old receivers back to life again. 


Having done numerous vintage ra- 
dio repairs during the past 10 years, I 
have encountered a wide range of 
faults and problems. After a while, 
repairs become fairly routine and it 
usually doesn’t take long to diagnose 
a fault and repair it. 

However, this is not always the case 
and whenever I come across anything 
unusual, I like to pass the details on 
so that others can benefit from my 
experiences. 

Not all the repairs I do are for my- 
self and I frequently become involved 
in the problems of other collectors. 


This often means having to solve some 
nasty problem or doing a full restora- 
tion for someone who has no idea of 
what is involved. They wrongly be- 
lieve that I can fix anything, have all 
the necessary spare parts and that the 
whole job takes about 20 minutes. 

In the following stories, one receiver 
had some hard to find faults, while 
the other is interesting because of the 
extent of damage the set had sustained. 


The HMV table model 


The first headache was an early 
post-war dual-wave 5-valve HMV ta- 


The HMV receiver was an early post-war 5-valve table model in a timber 
cabinet. Some misplaced wiring, a short circuit in some shielded wire & a 
missing capacitor caused quite a few headaches. 
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ble model with a timber cabinet. On 
removing the chassis, it was evident 
that someone had already replaced 
most of the capacitors, including the 
electrolytics, but a couple of the old 
original paper capacitors still re- 
mained. These were replaced before 
any serious attempt was made to see 
why the set was not working. 

The usual routine continuity checks 
were also made on the aerial and os- 
cillator coils, intermediate frequency 
(IF) transformers, the resistors, out- 
put transformer and the field coil. All 
passed OK. In addition, a valve tester 
revealed that all the valves were in 
excellent condition. But despite all 
these favourable indications, the re- 
ceiver was quite mute. 

Now I have a handy little gadget 
called an “astable multivibrator”. This 
is a simple 2-transistor signal genera- 
tor that outputs a 2kHz tone. The sig- 
nal generator can be used to inject an 
audible signal into either the radio or 
audio frequency circuits of a receiver 
so as to test whether or not a particu- 
lar stage is working (see SILICON CHIP, 
August 1992). 

Placing the signal generator’s probe 
onto the control grid of the output 
valve produced a beep from the loud- 
speaker. That immediately cleared the 
output stage. Similarly, connecting the 
probe to the grid of the output driver 
(or first audio valve) produced amuch 
louder beep, indicating that this stage 
was also alive and well. 

By contrast, moving the probe back 
to the control grid of the IF amplifier 
valve resulted in no sound whatso- 
ever through the speaker. So the fault 
lay somewhere between this stage and 
the next. 

But although a signal generator can 


An ohmmeter was used to track down the fault in the shielded cable. As can 


be seen, it indicates a short between the inner lead & the shielded cable. It’s no 


wonder that the receiver was mute. 


help locate which section is at fault, it 
only narrows the field down a little. 
There were a lot of components to 
check out between the grid of the IF 
valve and the grid of the first audio 
valve in order to find out which one is 
faulty, disconnected, shorted, or what- 
ever. 

By using a pair of high-impedance 
headphones in conjunction with a 
small mica capacitor (to block high 
DC voltages) and a signal diode (for 
detection), it was noted that a local 
radio station could be heard when 
this simple test equipment was con- 
nected to the plate of the IF amplifier 
valve. (Warning: a valve plate oper- 


This home-made 2-transistor signal generator is powered 
by two AA cells. It produces a 2kHz signal that can be 
injected into the RF & audio stages in a receiver. 


ates at high voltage. Do not try this 
unless you know exactly what you are 
doing). So where the signal injector 
implied that this valve may not have 
been working, in actual fact it was 
and the trouble spot was further on 
down the line. 

The problem was obviously be- 
tween the IF valve output and the 
control grid of the first audio valve. 
As the second IF transformer had 
checked out OK, then perhaps there 
was something wrong with the detec- 
tor circuit or the volume control. The 
volume control was removed, checked 
and found to be perfectly OK. It was 
therefore reinstalled in the chassis. 


The signal generator circuit was housed in an old Tandy 
burglar alarm case. It is a very handy device when it 
comes to troubleshooting old radio receivers. 


This photo shows the troublesome 
shielded wire in the old HMV radio. 
The short circuit was at the solder 
joint where the heat of the soldering 
iron had damaged the rubber 
insulation of the inner lead. This 
problem has been encountered before 
in other old receivers, so it was not an 
isolated incident. 


This HMV receiver has two shielded 
leads that bring audio signals from 
the detector and the pick-up socket to 
the volume control, after which they 
are fed to the control grid of the first 
audio valve. It occurred to me that I 
had a similar problem once before, 
which turned out to be a short circuit 
in a shielded cable. 

A quick investigation revealed a 
similar fault in this unit — the inner 
wire from the pick-up socket was 
found to be shorting where a wire had 
been soldered to the shielding to make 
an earth connection. Apparently, the 
heat of the soldering iron had dam- 
aged the rubber insulation between 
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This little AWA Radiola receiver required a major restoration job, due to the 


failure of the set’s high tension supply. In fact, the costs exceeded the value of 
the old receiver but the owner insisted that the job be done. 


the inner wire and the shield, which 
eventually shorted and muted the re- 
ceiver. 

The shielded lead probably gave no 
trouble until it was disturbed and that 
most likely happened when the ca- 
pacitors were replaced. After replac- 
ing the shielded cable, one would ex- 
pect everything to work OK but there 
were still problems! 

Who ever had previously replaced 
the capacitors had not reconnected 
two of them correctly to the volume 
control. Although the receiver was 


The Radiola’s field coil suffered permane 


Ye Bees. 


nt damage due to the flow of excessive 


partly working, there were audio prob- 
lems and the shortwave section was 
only just functioning. 

Not having a circuit diagram, I did 
the next best thing. I borrowed a simi- 
lar model HMV from a friend and 
used it to trace the muddled connec- 
tions. A bit of a swap around at the 
volume control and all was well in 
that department. The shortwave recep- 
tion was restored by adding a capaci- 
tor that had been previously removed 
and not replaced. After realignment, 
the receiver then worked normally. 


$ 


high tension current. Note that the enamel insulation has been burnt off the 
wire. The paper wrapping on the outside was charred to a crisp. 
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Taking on an unfinished repair that 
someone else has abandoned is not 
always easy! 


The AWA Radiola 


The other problem receiver was, 
once again, an early post war model 
and it had more faults than you could 
possibly imagine. The main problems 
were: a broken dial glass, an open 
field coil, a burnt out rectifier valve, 
defective capacitors and a couple of 
well-cooked resistors. 

As it was an old AWA receiver with 
its original black moulded paper ca- 
pacitors, it was not unreasonable to 
assume that they were the cause of the- 
trouble. This set had suffered a major 
breakdown and it would require a lot 
of time and spare parts to get it work- 
ing again. 

The most likely scenario regarding 
the set’s demise is as follows. A 
shorted high tension component (pos- 
sibly a paper capacitor or an electro- 
lytic) caused a considerable increase 
in high tension current. As the re- 
ceiver used an electrodynamic loud- 
speaker, the increased high tension 
current had no option but to flow 
through the field coil, which caused 
considerable overheating. 

In fact, the field coil became so hot 
it burnt the enamel insulation off the 
wire and charred the paper wrapping 
around the coil to a crisp. Only a few 
fragments of blackened paper re- 
mained. 

A short circuit of this nature also 
usually results in the rectifier plates 
glowing red hot because of the high 
current demands and that no doubt 
happened in this case. This overheat- 
ing caused the electrodes to distort 
and they shorted internally when the 
cathode and plates touched. 

But this was no ordinary short cir- 
cuit between valve elements. It would 
appear as though an arc was struck (as 
in arc welding) and this arc continued 
until part of the cathode sleeve of the 
6X5 rectifier had been completely 
zapped away — see photo. 

While all this was happening, the 
two 1002 half watt resistors between 
the rectifier plates and the high ten- 
sion winding on the power trans- 
former were severely overloaded. It 
was only when these resistors became 
open that the fireworks display came 
to an end. 

Naturally such abnormal demands 
on the power transformer caused it to 


overheat too. There were several dobs 
of black pitch stuck to the bottom of 
the cabinet to verify that the trans- 
former had indeed become very hot at 
some time in the past. 

Readers may be able to think up 
other possible reasons for the high 
tension failure. While the scenario I 
have presented is possible and makes 
interesting speculation, it may have 
happened some other way! 

No doubt the receiver was unat- 
tended at the time of failure. One as- 
sumes that such a performance would 
not have gone unnoticed and if some- 
one had been nearby, they would have 
switched the set off. 

Generally speaking, a little plastic- 
cased late 1940s receiver is not a valu- 
able item but the owner was insistent 
that it be fixed. He liked the set and 
wanted it going again. A quick check 
in my spare parts locker revealed that 
there was a spare dial glass; so work 
began. 

The electrodynamic loudspeaker 
was replaced with a permag type from 
a later model Radiola. Fortunately, that 
meant being able to use the same 
mounting screws and all the holes in 
the speaker baffle were in the right 
places. 

When restoring one of these AWA 
receivers, it is a good idea to glue the 
replacement speaker cloth to the cabi- 
net rather than in its original position 
on the front of the loudspeaker baffle. 
By doing this, it makes the speaker 
much easier to work on next time and 
it can be readily removed without hav- 
ing to first remove the speaker cloth. 

The overcooked field coil was re- 
placed with a 20W resistor of similar 
resistance. This substitution produced 
a little hum in the speaker but it was 
not objectionable by any means. While 
aresistor and choke would have given 
better results, there is little room to 
mount such things underneath the 
chassis. 

Naturally, all the defective paper 
capacitors were replaced, as were the 
electrolytics and a couple of valves, 
including the burnt-out rectifier. 

As luck would have it, the power 
transformer appeared to have been 
unaffected by the mishap. It had lost a 
little pitch but the windings were in- 
tact and voltages normal. Prolonged 
use over several hours revealed no 
signs of overheating and it seemed 
that no real damage had been done. 

The fact that the power transformer 


These two burnt-out half-watt resistors were 


S 


L x a 


in series with the plates of the 6X5 


rectifier & the high-tension winding on the power transformer. They have been 
totally destroyed, leaving only the ends and a powdery white centre piece. 
Their eventual failure probably saved the power transformer from destruction. 


This close-up view shows the effects of the overload within the rectifier valve. 


Arcing within the valve has completely removed the cathode sleeve, leaving the 
heater element clearly visible between the two plates. 


had survived so well can probably be 
attributed to the 100Q half-watt resis- 
tors in the plate leads of the rectifier 
valve. While not fitted for this reason 
— their job is to limit the peak current 
through the rectifier on each conduc- 
tion cycle — they did act like slow 
blow fuses (very slow blow fuses!) 
and eventually cut the circuit. Had 
they blown earlier, they may have pre- 
vented other damage. 

However, resistors are not fuses and, 
even when severely overloaded, they 
will still pass current for quite a while 
until they finally breakdown. Unfor- 
tunately, other components were be- 
ing damaged or destroyed in the mean- 
time. In fact, some restorers fit fuses 


into the high tension circuits for this 
very reason. 

In the end, the amount of time in- 
volved to fix the little Radiola was 
considerable and the repair costs ex- 
ceeded the value of the radio. But that 
wasn’t my concern; the owner wanted 
it fixed and that’s all there was to it. 

To summarise, repairing old valve 
radios can be both interesting and frus- 
trating — depending on the nature of 
the problem. No matter how many 
repairs you may have done, there is 
always the possibility of finding some- 
thing new and different. Sometimes 
fault finding can be a baffling experi- 
ence but with a little perseverance, 
most problems can be solved. sc 
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September 1988: Hands-Free Speakerphone; Elec- 
tronic Fish Bite Detector; High Performance AC Milli- 
voltmeter, Pt.2; Build The Vader Voice; Motorola 
MC34018 Speakerphone IC Data. 


April 1989: Auxiliary Brake Light Flasher; What You 
Need to Know About Capacitors; 32-Band Graphic 
Equaliser, Pt.2; LED Message Board, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeed- 
back Monitor For Your PC; Simple Stub Filter For 
Suppressing TV Interference; LED Message Board, 
Pt.3; All About Electrolytic Capacitors. 


June 1989: Touch-Lamp Dimmer (uses Siemens 
SLB0586); Passive Loop Antenna For AM Radios; 
Universal Temperature Controller; Understanding 
CRO Probes; LED Message Board, Pt.4. 


July 1989: Exhaust Gas Monitor (Uses TGS812 Gas 
Sensor); Extension For The Touch-Lamp Dimmer; 
Experimental Mains Hum Sniffers; Compact Ultra- 
sonic Car Alarm. 


September 1989: 2-Chip Portable AM Stereo Radio 
(Uses MC13024 and TX7376P) Pt.1; High Or Low 
Fluid Level Detector; Simple DTMF Encoder; Studio 
Series 20-Band Stereo Equaliser, Pt.2; Auto-Zero 
Module for Audio Amplifiers (Uses LMC669). 


October 1989: FM Radio Intercom For Motorbikes 
Pt.1; GaAsFet Preamplifier For Amateur TV; 1Mb 
Printer Buffer; 2-Chip Portable AM Stereo Radio, 
Pt.2; Installing A Hard Disc In The PC. 


November 1989: Radfax Decoder For Your PC (Dis- 
plays Fax, RTTY & Morse); FM Radio Intercom For 
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L January 1990 


“1 November 1994 


Motorbikes, Pt.2; 2-Chip Portable AM Stereo Radio, 
Pt.3; Floppy Disc Drive Formats & Options; The Pilbara 
Iron Ore Railways. 


December 1989: Digital Voice Board (Records Up 
To Four Separate Messages); UHF Remote Switch; 
Balanced Input & Output Stages; Data For The LM831 
Low Voltage Amplifier IC; Installing A Clock Card In 
Your Computer; Index to Volume 2. 


January 1990: High Quality Sine/Square Oscillator; 
Service Tips For Your VCR; Speeding Up Your PC; 
Phone Patch For Radio Amateurs; Active Antenna 
Kit; Speed Controller For Ceiling Fans; Designing 
UHF Transmitter Stages. 


February 1990: 16-Channel Mixing Desk; High Qual- 
ity Audio Oscillator, Pt.2; The Incredible Hot Canar- 
ies; Random Wire Antenna Tuner For 6 Metres; Phone 
Patch For Radio Amateurs, Pt.2. 


March 1990: 6/12V Charger For Sealed Lead-Acid 
Batteries; Delay Unit For Automatic Antennas; 
Workout Timer For Aerobics Classes; 16-Channel 
Mixing Desk, Pt.2; Using The UC3906 SLA Battery 
Charger IC. 


April 1990: Dual Tracking +50V Power Supply; Voice- 
Operated Switch (VOX) With Delayed Audio; Rela- 
tive Field Strength Meter; 16-Channel Mixing Desk, 
Pt.3; Active CW Filter For Weak Signal Reception; 
How To Find Vintage Receivers From The 1920s. 


June 1990: Multi-Sector Home Burglar Alarm; Low- 
Noise Universal Stereo Preamplifier; Load Protection 
Switch For Power Supplies; A Speed Alarm For Your 
Car; Fitting A Fax Card To A Computer. 
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July 1990: Digital Sine/Square Generator, Pt.1 (Cov- 
ers 0-500kHz); Burglar Alarm Keypad & Combination 
Lock; Simple Electronic Die; Low-Cost Dual Power 
Supply; Inside A Coal Burning Power Station. 


August 1990: High Stability UHF Remote Transmit- 
ter; Universal Safety Timer For Mains Appliances (9 
Minutes); Horace The Electronic Cricket; Digital Sine/ 
Square Wave Generator, Pt.2. 


September 1990: Music On Hold For Your Tele- 
phone; Remote Control Extender For VCRs; Power 
Supply For Burglar Alarms; Low-Cost 3-Digit Counter 
Module; Simple Shortwave Converter For The 2- 
Metre Band. 


October 1990: Low-Cost Siren For Burglar Alarms; 
Dimming Controls For The Discolight; Surfsound Simu- 
lator; DC Offset For DMMs; The Dangers of 
Polychlorinated Biphenyls; Using The NE602 In Home- 
Brew Converter Circuits. 


November 1990: How To Connect Two TV Sets To 
One VCR; A Really Snazzy Egg Timer; Low-Cost 
Model Train Controller; Battery Powered Laser Pointer; 
1.5V To 9V DC Converter; Introduction To Digital 
Electronics; Simple 6-Metre Amateur Transmitter. 


December 1990: DC-DC Converter For Car Amplifi- 
ers; The Big Escape — A Game Of Skill; Wiper Pulser 
For Rear Windows; Versatile 4-Digit Combination 
Lock; 5W Power Amplifier For The 6-Metre Amateur 
Transmitter; Index To Volume 3. 


January 1991: Fast Charger For Nicad Batteries, 
Pt.1; Have Fun With The Fruit Machine; Two-Tone 
Alarm Module; LCD Readout For The Capacitance 
Meter; How Quartz Crystals Work; The Dangers When 
Servicing Microwave Ovens. 


February 1991: Synthesised Stereo AM Tuner, Pt.1; 
Three Inverters For Fluorescent Lights; Low-Cost 
Sinewave Oscillator; Fast Charger For Nicad Batter- 
ies, Pt.2; How To Design Amplifier Output Stages; 
Tasmania's Hydroelectric Power System. 


March 1991: Remote Controller For Garage Doors, 
Pt.1; Transistor Beta Tester Mk.2; Synthesised AM 
Stereo Tuner, Pt.2; Multi-Purpose I/O Board For PC- 
Compatibles; Universal Wideband RF Preamplifier 
For Amateurs & TV. 


Q May 1989 
LJ November 1989 
April 1990 


QO) February 1995 


— L. Aix. 


April 1991: Steam Sound Simulator For Model 
Railroads; Remote Controller For Garage Doors, Pt.2; 


[ Simple 12/24V Light Chaser; Synthesised AM Stereo 


Tuner, Pt.3; A Practical Approach To Amplifier De- 
sign, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceiv- 
ers; Stereo Audio Expander; Fluorescent Light Simu- 
lator For Model Railways; How To Install Multiple TV 
Outlets, Pt.1. 


June 1991: A Corner Reflector Antenna For UHF TV; 
4-Channel Lighting Desk, Pt.1; 13.5V 25A Power 
Supply For Transceivers; Active Filter For CW Re- 
ception; Tuning In To Satellite TV, Pt.1. 


July 1991: Battery Discharge Pacer For Electric Ve- 
hicles; Loudspeaker Protector For Stereo Amplifiers; 
4-Channel Lighting Desk, Pt.2; How To Install Multi- 
ple TV Outlets, Pt.2; Tuning In To Satellite TV, Pt.2. 


August 1991: Build A Digital Tachometer; Masthead 
Amplifier For TV & FM; PC Voice Recorder; Tuning In 
To Satellite TV, Pt.3; Step-By-Step Vintage Radio 
Repairs. 


September 1991: Studio 3-55L 3-Way Loudspeaker 
System; Digital Altimeter For Gliders & Ultralights, 
Pt.1; The Basics Of A/D & D/A Conversion; Windows 
3 Swapfiles, Program Groups & Icons. 


October 1991: Build A Talking Voltmeter For Your 
PC, Pt.1; SteamSound Simulator For Model Railways 
Mk.II; Magnetic Field Strength Meter; Digital Altimeter 
For Gliders & Ultralights, Pt.2; Getting To Know The 
Windows PIF Editor. 


November 1991: Colour TV Pattern Generator, Pt.1; 
Battery Charger For Solar Panels; Flashing Alarm 
Light For Cars; Digital Altimeter For Gliders & 
Ultralights, Pt.3; Build A Talking Voltmeter For Your 
PC, Pt.2; Modifying The Windows INI Files. 


December 1991: TV Transmitter For VCRs With UHF 
Modulators; Infrared Light Beam Relay; Solid-State 
Laser Pointer; Colour TV Pattern Generator, Pt.2; 
Index To Volume 4. 


January 1992: 4-Channel Guitar Mixer; Adjustable 0- 
45V 8A Power Supply, Pt.1; Baby Room Monitor/FM 
Transmitter; Automatic Controller For Car Headlights; 
Experiments For Your Games Card; Restoring An 
AWA Radiolette Receiver. 


February 1992: Compact Digital Voice Recorder; 50- 
Watt/Channel Stereo Power Amplifier; 12VDC/ 
240VAC 40-Watt Inverter; Adjustable 0-45V 8A Power 
Supply, Pt.2; Designing A Speed Controller For Elec- 
tric Models. 


March 1992: TV Transmitter For VHF VCRs; Studio 
Twin Fifty Stereo Amplifier, Pt.1; Thermostatic Switch 
For Car Radiator Fans; Telephone Call Timer; Cop- 
ing With Damaged Computer Directories; Valve Sub- 
stitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; 
Differential Input Buffer For CROs; Studio Twin Fifty 
Stereo Amplifier, Pt.2; Understanding Computer 
Memory; Aligning Vintage Radio Receivers, Pt.1. 


May 1992: Build A Telephone Intercom; Low-Cost 
Electronic Doorbell; Battery Eliminator For Personal 
Players; Infrared Remote Control For Model Railroads, 
Pt.2; Aligning Vintage Radio Receivers, Pt.2. 


June 1992: Multi-Station Headset Intercom, Pt.1; 
Video Switcher For Camcorders & VCRs; Infrared 
Remote Control For Model Railroads, Pt.3; 15-Watt 
12-240V Inverter; A Look At Hard Disc Drives. 


July 1992: Build A Nicad Battery Discharger; 8-Sta- 
tion Automatic Sprinkler Timer; Portable 12V SLA 
Battery Charger; Multi-Station Headset Intercom, Pt.2; 
Electronics Workbench For Home Or Laboratory. 


August 1992: Build An Automatic SLA Battery 
Charger; Miniature 1.5V To 9V DC Converter; Dummy 
Load Box For Large Audio Amplifiers; Internal Com- 
bustion Engines For Model Aircraft; Troubleshooting 
Vintage Radio Receivers. 


September 1992: Multi-Sector Home Burglar Alarm; 
Heavy-Duty 5A Drill speed Controller (see errata Nov. 
1992); General-Purpose 312-Digit LCD Panel Meter; 
Track Tester For Model Railroads; Build A Relative 
Field Strength Meter. 


October 1992: 2kW 24VDC To 240VAC Sinewave 
Inverter; Multi-Sector Home Burglar Alarm, Pt.2; Mini 
Amplifier For Personal Stereos; Electronically Regu- 
lated Lead-Acid Battery Charger. 


January 1993: Peerless PSK60/2 2-Way Hifi Loud- 
speakers; Flea-Power AM Radio Transmitter; High 
Intensity LED Flasher For Bicycles; 2kW 24VDC To 
240VAC Sinewave Inverter, Pt.4; Speed Controller 
For Electric Models, Pt.3. 


February 1993: Three Simple Projects For Model 
Railroads; A Low Fuel Indicator For Cars; Audio Level/ 
VU Meter With LED Readout; Build An Electronic 
Cockroach; MAL-4 Microcontroller Board, Pt.3; 2kW 
24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Build A Solar Charger For 12V Batter- 
ies; Alarm-Triggered Security Camera; Low-Cost Au- 
dio Mixer for Camcorders;A 24-Hour Sidereal Clock 
For Astronomers. 


April 1993: Solar-Powered Electric Fence; Build An 
Audio Power Meter; Three-Function Home Weather 
Station; 12VDC To 70VDC Step-Up Voltage Con- 
verter; Digital Clock With Battery Back-Up. 


May 1993: Nicad Cell Discharger; Build The Woofer 
Stopper; Remote Volume Control For Hifi Systems, 
Pt.1; Alphanumeric LCD Demonstration Board; The 
Microsoft Windows Sound System. 


June 1993: Windows-Based Digital Logic Analyser, 
Pt.1; Build An AM Radio Trainer, Pt.1; Remote Con- 
trol For The Woofer Stopper; Digital Voltmeter For 
Cars; Remote Volume Control For Hifi Systems, Pt.2 


July 1993: Build a Single Chip Message Recorder; 
Light Beam Relay Extender; AM Radio Trainer, Pt.2; 
Windows Based Digital Logic Analyser; Pt.2; Quiz 
Game Adjudicator; Programming The Motorola 
68HC705C8 Microcontroller — Lesson 1; Antenna Tun- 
ers — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED 
Brake Light Array; A Microprocessor-Based Sidereal 
Clock; The Southern Cross Z80-based Computer; A 
Look At Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/ 
Discharger; Stereo Preamplifier With IR Remote Con- 
trol, Pt.1; In-Circuit Transistor Tester; A +5V to +15V 
DC Converter; Remote-Controlled Cockroach; Serv- 
icing An R/C Transmitter, Pt.1. 


October 1993: Courtesy Light Switch-Off Timer For 
Cars; Wireless Microphone For Musicians; Stereo 
Preamplifier With IR Remote Control, Pt.2; Electronic 
Engine Management, Pt.1; Programming The Motorola 
68HC705C8 Microcontroller — Lesson 2; Servicing 
An R/C Transmitter, Pt.2. 


November 1993: Jumbo Digital Clock; High Efficiency 
Inverter For Fluorescent Tubes; Stereo Preamplifier 
With IR Remote Control, Pt.3; Siren Sound Genera- 
tor; Electronic Engine Management, Pt.2; More Ex- 
periments For Your Games Card. 


December 1993: Remote Controller For Garage 
Doors; Low-Voltage LED Stroboscope; Low-Cost 25W 
Amplifier Module; Peripherals For The Southern Cross 
Computer; Build A 1-Chip Melody Generator; Elec- 
tronic Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Adjustable Power Supply; 
Switching Regulator For Solar Panels; Printer Status 
Indicator; Mini Drill Speed Controller; Stepper Motor 
Controller; Active Filter Design For Beginners; Elec- 
tronic Engine Management, Pt.4. 


February 1994: 90-Second Message Recorder; Com- 
pact & Efficient 12-240VAC 200W Inverter; Single 
Chip 0.5W Audio Amplifier; 3A 40V Adjustable Power 
Supply; Electronic Engine Management, Pt.5; Airbags 
— How They Work. 


March 1994: Intelligent IR Remote Controller; Build A 
50W Audio Amplifier Module; Level Crossing Detec- 
tor For Model Railways; Voice Activated Switch For 
FM Microphones; Simple LED Chaser; Electronic En- 
gine Management, Pt.6. 


April 1994: Remote Control Extender For VCRs; 
Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Low-Noise 
Universal Stereo Preamplifier; Build A Digital Water 
Tank Gauge; Electronic Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induc- 
tion Balance Metal Locator; Multi-Channel Infrared 
Remote Control; Dual Electronic Dice; Two Simple 
Servo Driver Circuits; Electronic Engine Management, 
Pt.8; Passive Rebroadcasting For TV Signals. 


June 1994: 200W/350W Mosfet Amplifier Module; A 
Coolant Level Alarm For Your Car; An 80-Metre AM/ 
CW Transmitter For Amateurs; Converting Phono 
Inputs To Line Inputs; A PC-Based Nicad Battery 
Monitor; Electronic Engine Management, Pt.9 


July 1994: SmallTalk — a Tiny Voice Digitiser For The 
PC; Build A 4-Bay Bow-Tie UHF Antenna; PreChamp 
2-Transistor Preamplifier; Steam Train Whistle & Die- 
sel Horn Simulator; Portable 6V SLA Battery Charger; 
Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent 
Lights; Microprocessor-Controlled Morse Keyer; Dual 
Diversity Tuner For FM Microphones, Pt.1; Build a 
Nicad Zapper; Simple Crystal Checker; Electronic 
Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad 
Battery Packs; MiniVox Voice Operated Relay; Im- 
age Intensified Night Viewer; AM Radio For Aircraft 
Weather Beacons; Dual Diversity Tuner For FM Mi- 
crophones, Pt.2; Electronic Engine Management, 
Pt.12. 


October 1994: Dolby Surround Sound — How It Works; 
Dual Rail Variable Power Supply (+1.25V to +15V); 
Talking Headlight Reminder; Electronic Ballast For 
Fluorescent Lights; Temperature Controlled Solder- 
ing Station; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; A 
Novel Alphanumeric Clock; 80-Metre DSB Amateur 
Transmitter; Twin-Cell Nicad Discharger (See May 
1993); Anti-Lock Braking Systems: How They Work; 
How To Plot Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound 
Decoder, Pt.1; Easy-To-Build Car Burglar Alarm; 
Three-Spot Low Distortion Sinewave Oscillator; 
Clifford — A Pesky Electronic Cricket; Cruise Control 
— How It Works; Remote Control System for Models, 


` Pt.1; Index to Vol.7. ag 


January 1995: Sun Tracker For Solar Panels; Bat- 
tery Saver For Torches; Dolby Pro-Logic Surround 
Sound Decoder, Pt.2; Dual Channel UHF Remote 
Control; Stereo Microphone Preamplifier; The Latest 
Trends In Car Sound; Pti. 


February 1995: 50-Watt/Channel Stereo Amplifier 
Module; Digital Effects Unit For Musicians; 6-Chan- 
nel Thermometer With LCD Readout; Wide Range 
Electrostatic Loudspeakers , Pt.1; Oil Change Timer 
For Cars; The Latest Trends In Car Sound; Pt2; 
Remote Control System For Models, Pt.2. 


March 1995: 50W/Channel Stereo Amplifier, Pt.1; 
Subcarrier Decoder For FM Receivers; Wide Range 
Electrostatic Loudspeakers, Pt.2; IR Illuminator For 
CCD Cameras & Night Viewers; Remote Control Sys- 
tem For Models, Pt.3; Simple CW Filter. 


PLEASE NOTE: all issues from November 1987 to 
August 1988, plus October 1988, November 1988, 
December 1988, January, February, March and Aug- 
ust 1989, May 1990, and November and December 
1992 are now sold out. All other issues are presently 
in stock. For readers wanting articles from sold-out 
issues, we can supply photostat copies (or tearsheets) 
at $7.00 per article (includes. p&p). When supplying 
photostat articles or back copies, we automatically 
supply any relevant notes & errata at no extra charge. 
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Electronic ignition 
for motorbikes 


I would like to update the ignition 
system on one of my motorbikes. 
Would it be possible for SILICON CHIP 
to arrange such a project? A modern 
compact unit with electronic advance/ 
retard and rev limiter based around 
an IC (MC3340?) would, I’m sure, be 
of interest to many car/motorbike rac- 
ing enthusiasts. My existing unit is 
now 10 years old. It uses a Hall Effect 
switch and works well down to 4.5V 
but relies on mechanical advance/re- 
tard and, by modern standards, is fairly 
bulky, about 120 x 80 x 35mm. An 
adjustable ignition curve would be an 
asset, I’m sure. (S. A., Alice Springs, 
NT) 

° While the idea of an ignition sys- 
tem with electronic advance/retard is 
attractive, it would require a micro- 
processor or at the very least an 
EEPROM to store the advance/retard 
values. This would need to be pro- 
grammed for each brand and model of 
bike — a job that is far beyond the 


IR focussing for 
underwater photos 


I do a bit of underwater photog- 
raphy and, as I get older, I have 
difficulty in focusing, particularly 
in low light. Most shots are taken 
with electronic flash, so if I can 
focus, the shot can be taken. 

My latest camera is a Nikon 801s 
AF with auto-focus macro lens in 
a housing but it has the same prob- 
lem. Nikon has an infrared system 
to focus in the dark on their above- 
water electronic flashes. Could you 
please tell me how this works? 
Would the IR LEDs flash and, if so, 
at what frequency? 

I have an old underwater torch 
which operates with four “D” cells 
that could be modified to house 
the IR diodes and a small amount 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


capabilities of a small organisation 
like ours. 

The alternative to a microprocessor 
is to use an analog system which var- 
ies the timing in response to engine 
revs but even this approach is not 
simple and would not really be satis- 
factory. 

Rev limiting would be much easier 
and it could be incorporated into a 
circuit using the MC3334P ignition 
chip but we feel that it would be no 
real advaritage over the system you 
already have. 


Problems with voice 
operated relay 


Iam currently having problems with 
the above project from the September 
1994 issue. The unit just won’t func- 
tion at all, the relay being totally si- 
lent and not being activated. I have 
checked for wiring errors and every- 
thing is OK. I have checked out the 
microphone insert and the relay and 
both are operative. I have also changed 
the sensitivity resistor to a variable 


of circuitry. A normal UW torch 
helps with focusing but it scares 
the fish away when you point the 
rig at them. 

I was also wondering if you had 
any circuits for camera housing 
leakage detectors in your files. (G. 
J., Bundall, Qld). 

° We do not know how Nikon’s IR 
focusing system works but assume 
that it would be some sort of range- 


‘finder system whereby a narrow 


IR beam is bounced off the object 
to be photographed and reflected 
back to the camera. The beam 
would be swept through a fairly 
wide angle until the camera re- 
ceives a reflection and that would 
give it the focus distance; at least 
that’s how we think it would be 
done. We do not have any circuits 
to detect camera leakage. 


250kQ type and tried many different 
resistors but still no joy. My other 
investigations seem to indicate that 
the op amp is not triggering transistor 
Q1 to turn it on. Is this the most likely 
scenario (meaning the IC is cactus?) 
or is there something else I should do, 
before buying another LM358 chip? 
(N. P., Ermington, NSW). 

° There are a number of tests you can 
do to diagnose the problem with your 
project. First, measure the voltage at 
pin 3 of IC1. It should be about 3-4V, 
or thereabouts. Pin 1 should have the 
same value. Pin 6 should be at +2.4V, 
depending on the input from the plug- 
pack supply. 

Second, speak into the microphone 
while measuring the voltage at pin 5. 
With no sound, pin 5 will be close to 
OV. With speech, it should rise to +3V 
or more and this should cause pin 7 to 
go high and switch on Q1. 

The most likely faults include cold 
solder joints, solder shorts between 
tracks, a faulty or wrongly connected 
electret microphone and reverse con- 
nected diodes. 


Queries on the 
solar tracker 


I have waited for some time for a 
construction article on a sun tracker. 
Now you have published one (Janu- 
ary 1995) which is very good but I am 
puzzled by a couple of things about 
the circuit. Why is pin 4 of the 555 not 
connected to pin 8 as recommended 
in the National Semiconductor appli- 
cation notes for this device? Why is 
there no bypass capacitor on pin 5 for 
the above reason? I believe it would 
be normal practice to provide sepa- 
rate gate resistors for the FET switches. 
Finally, why are there no power sup- 
ply filter capacitors across the 12V 
supply? 

Other than this I intend to build the 
unit as soon as I can get my hands on 
a PC board. (C. W., Leumeah, NSW). 
e While National Semiconductor do 
recommend that pin 4 be tied high, it 
is not mandatory for it to be so. Nor is 


Preamplifier for 
digital speedo 


I would greatly appreciate your 
help with a digital speedo circuit I 
am working on. I am using a mag- 
net/inductive pick-up sensor and 
the Pre-Champ preamplifier (July 
1994) to amplify the signals. The 
Pre-Champ I used is contained ina 
box connected to the Champ am- 
plifier and the signal tapped off 
after the Pre-Champ stage and then 
connected to the counter circuit. 
When using this setup, the unit 
works fine but if another Pre- 
Champ built into the speedo black 
box is used, all you get is arandom 
display of flickering numbers with 
no useable (or intelligible) count- 
ing taking place. 

What can be done to this setup 


a capacitor at pin 5 mandatory. Indi- 
vidual gate resistors for the Mosfets 
would normally be used in a switch- 
ing circuit but since the voltages in 
this circuit are so static, they are not 
required. 

Bypass capacitors for the supply 
are also not mandatory since the cir- 
cuit is powered directly from a lead- 
acid battery. Having said that, there is 
no reason why you should not change 
the circuit to tie pin 4 high, add a 
capacitor to pin 5 and so on. 

In fact, RCS Radio Pty Ltd has pro- 
duced an improved version of the 
published board which includes the 
modifications discussed here. 


Noise & distortion in 
the graphic equalisers 


Recently, I have become interested 
in building a pair of the 32-band 
graphic equalisers, as published in 
the March & April 1989 issues. When 
compared with the 20-band graphic 
equaliser published in August & Sep- 
tember of the same year, I am some- 
what confused as to why such similar 
circuits have quite different specifica- 
tions. By this, I am referring particu- 
larly to the harmonic distortion and 
the signal-to-noise ratio figures. 

There are several possibilities which 
may be contributors to the differing 
performance of the 32-band graphic 
equaliser: (1) the inclusion of 12 extra 


to make it work? (N. P., Ermington, 
NSW). 
° There are two possible problems 
with using the Pre-Champ pream- 
plifier. The first is that its low fre- 
quency response is 3dB at 72Hz 
and would be rapidly attenuated 
below that frequency. Since 
600RPM corresponds to 10Hz, the 
bass response should extend down 
to at least this frequency. To achieve 
this, increase the 22uF capacitor 
to 220uF and the 0.1uF input cou- 
pling capacitor to 0.33uF or larger. 
The second reason why your 
preamplifier may be playing up is 
that it is picking up hash from the 
ignition wiring of your car or from 
the digital speedo circuit. It may 
need to be mounted by itself in a 
shielded metal box and may need 
more supply decoupling. 


gyrators in each channel; (2) the use 
of metallised polyester capacitors, as 
opposed to the metallised polycarbon- 
ate capacitors specified in the 20-band 
graphic equaliser; (3) the master level 
control being placed in the signal path 
prior to the buffering action of IC1a, 
resulting in the input impedance and 
signal-to-noise ratio being affected by 
the position of the slider; (4) the PC 
board layout; and (5) the positioning 
of the power supply. 

Could you please advise me if any 
of the above factors (or perhaps oth- 
ers) are contributors to the differences 
in harmonic distortion and signal-to- 
noise ratio between the two published 
equalisers, as I am keen to alter the 
circuit of the 32-band graphic equal- 
iser in any way to obtain performance 
enhancement. (T. T., Newtown, Vic). 
° The main reason why the 32-band 
equaliser has inferior performance to 
the 20-band unit is that it has 12 extra 
gyrators. The 32-band unit also had 
some gain following the buffer and if 
IC1a was changed to a voltage fol- 
lower, as in the later design, a small 
improvement would probably occur. 

The MK series capacitors were used 
in the later design because of the their 
consistent (smaller) size and lead pitch 
and also because they reputedly give 
slightly lower distortion. There is lit- 
tle that can be done to improve the 32- 
band circuit, given that it is much 
more complicated. sc 


QUALITY PRODUCTS 


Tools &Technical Aids 


Our range is designed with all users in 
mind. From our budget model soldering 
iron TSA30 - 30 watt to our high tech 
dual temperature model TSA40. Our 
TSA35 solder station is ideal for use by 
hobbyists and technicians alike. 

Check the range out at you nearest 
AVICO dealer. 


Models 

TSA30 30 watt soldering iron, 
Nichrome Element & fixed at 
330°C operating temperature. 

TSA35 12 watt soldering iron with 
16V power supply. 
Positive temperature 
Co-efficient solder tip fixed at 
310°C operating temperature. 

TSA40 27-40 watt soldering iron, 
Ceramic element, controlled 
by push button switch to 
increase 330°C operating 
temperature te 420°C 

Features: 


e 3 models with various power ratings. 

e Using top quality heating elements, 
such as Nichrome, Ceramic types. 

e TSA35 station simple push button 
control and the TSA40 has a 
“Turbo”heat feature. 

e All models are approved for use in 
Australia by the Office Of Energy. 

e Replacement tips available for all 
models. 

e TSA40 has 2 tip sizes: RT401 point 
tip and RT402 2mm chisel tip 

Accessories: 

e All the other accessories are also 

available such as solder, PCB holder, 

cutters, pliers,copper wick crimper to 
name just a few. 

Imported and distributed by 
AVICO ELECTRONIC PTY LTD 
PHONE: (02) 624-7977 
FAX: (02) 624-7143 
Trade Enquiries Only 


ASK FOR AVICO PRODUCTS AT YOUR FAVOURITE ELECTRONICS RETAIL STORE 
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FOR SALE 


CLASSIFIED ADVERTISING RATES 


| 

Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 | TINY VIDEO CAMERAS from $199. 
cents for each additional word. Display ads (casual rate): $25 per column | MATCHBOX SIZE PCB MODULES 25 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. | Types. Optional: Lenses, C Lens 
To run your classified ad, print it clearly in the space below or on a separate sheet | Mounts, Cases & Technical Manuals. 
of paper, fill out the form & send it with your cheque or credit card details to: | See p.90 SC Feb 1995. ALSO C.C.T.V. 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to | Std & Mini Cameras, Quad Splitters, 
(02) 979 6503. Auto Switchers, Audio/Visual Intercoms, 
| Observation Systems, Camera-TV/VCR 

| Antenna Patch Links, Cordless Port- 

es  —o--— | able Camera-TV/VCR Links, Colour 
| Modules/Cameras. TINY PINHOLE 
| MODULES 32 x 32 x 15mm SEE 
through a 2mm hole from $239. Com- 

| petitive Prices, Qty, Indent & Manufac- 
| turer Discounts. ALLTHINGS SALES & 
| SERVICES Ph/Fax (09) 349 9419. 
| 
| 
| 
| 


DOS PROGRANS: auto substitution 

databases, transistor $25, rectifier $25, 

zener $25, signal $25, PCBCAD $25, 

SCHCAD $35, VGA Test $25. Order by 

Pie a a eee a eS em Sits a e eed. MAN TO G. A. Georgopoulos, 
| 34 Scouller St, Marrickville 2204. 


| 8051 SINGLE BOARD COMPUTER: 
| use it to control stepper motors, robot- 
A L — ——— VF . — = | ics,build an electronic door lock or au- 
| tomate your house! Essential building 
| block for any project. Simply download 
| program into RAM and execute. Mac 
| 
| 


and PC assembler provided. NO 

EPROM PROGRAMMER REQUIRED! 

Features: RS232 Serial, 24 I/O lines, 
| 128Kb Memory or I/O expansion bus, 
| 64Kb UV ROM (128Kb max), 32Kb bat- 
| 


tery backed RAM (128Kb max), audio 
Enclosed is my cheque/money order for $ or please debit my 
T Bankcard T Visa Card T Master Card 


| 
| 
Card No. | | = | | | | | | | 
| 
Signature Card expiry date / | i a 
RCS Radio Pty Ltd is the only com- 
Name | pany that manufactures and sells 
| every PC board and front panel pub- 
| lished in SILICON CHIP, ETI and EA. 
Street : 
| RCS Radio Pty Ltd, 
Suburb/town Postcode | rt tp a as or 
JO a SS upa OU, RMI EG A LE a] inl 


SILICON CHIP 


YUGA ENTERPRISE 


BA, LA, LB, LC, ao 
UPB, UPC, TA, = 
TBA, TDA, TEA, 
2SA, 2SB, 2SC, 
2SJ, 2SK, SAA, 
STA, STK, STR, 
HA, AC, KA, KIA, 
IX, LM, MN, PA 


TEL: (65) 741 0300 
FAX: (65) 749 1048 


705 Sims Drive #03-09 
Shun Li Industrial Complex 
Singapore 1438 


CTOAN ELECTRONICS 
PO Box 211, Jimboomba 4280. (07) 297 5421 


New Kits Coming — Send For Details 
(1) Digital Speedo & Fuel Gauge 


(2) Digital Engine Temperature Gauge 

(3) Digital Battery Voltage Monitor 

(4) Automatic Pool Pump Controller 

(5) Main Connected Remote Control System 
(6) Bar Of Light Tachometer 


speaker output, watchdog timer, two 
external interrupts, two timers and real 
time clock option. Single qty tax inc: 
$120. SYCON TECHNOLOGIES. 
Phone (03) 738 0315. Fax (03) 859 
2309. 


SATELLITE EQUIPMENT: dishes 65cm 
from $140. LNBs from $150 for 1.3dB 
voltage switching Ku or 25 deg C band. 
We also sell receivers, eg Pace PSR919 
for $500. We carry many brands: 
Gardiner, Chaparrel, Pace, Drake, 
Swedish Microwave, ComStar, KTI, etc. 
Prices you can afford. Phone or fax 
Satellite Professionals (03) 803 0215. 


68705 DEVELOPMENT SYSTEM: In 
Circuit Simulator/Emulator and program- 
mer board. Supports 68705 and 
68HC705 series of Motorola micro con- 
trollers. Oztechnics, PO Box 38, 
Illawong, NSW 2234. Phone (02) 541 
0310. Fax (02) 541 0734. Email 
oztec @ozemail.com.au. 


“SATFACTS” Satellite Newsletter: 
monthly report on launches, satellite 
positioning, transmission formats, equip- 
ment, etc. Of interest to retailers, in- 
stallers, system planners and all dish 
users in the Pacific Ocean region. The 
best $75 you'll ever spend (plus post- 
age). Send for your free copy. Av-Comm 
Pty Ltd, 198 Condamine St, Balgowlah 
2093. PO Box 225, Balgowlah 2093. 


General Purpose Circuits 


81/0 $49 ea or $66 with plug on 
proto board. 


$ 
$ 
nE 
so 
ki 
4 
g 


BASIC STAMP 
81/0 $66 ea. Note prototyping area. 


Program them with 33 simple in- 
structions. Development kit $249. 
Prices plus S/T & post. Send 4 x 
45c stamps, lots of information. Par- 
allax technical support in Australia. 


MicroZed Computers 
PO Box 634 (296 Cook’s Rd), 
ARMIDALE 2350 
V (067) 722 777 F (067) 728 987 
Credit cards accepted. 


am Circuit Board m 


Best Prices on Prototypes and 
Production Quantities. 


gou INSTANT PCB's 99 (4 ç 
P O Box 448 Avalon Beach 2107 
Ph (02) 974 1189 Fax (02) 974 5491 


ACN 002 174 478. Phone (02) 949 
7417 or 948 2667; or fax 949 7095. 
Cheque or credit cards welcome. 


UNUSUAL BOOKS: Electronic De- 
vices, Fireworks, Locksmithing, Radar 
Invisibility, Surveillance, Self-Protection, 
Unusual Chemistry and more. For a 
complete catalog, send 95 cents in 
stamps to Vector Press, Dept S, PO 
Box 434, Brighton, SA 5048. 


NEW SPRINKLER CONTROLLER 
KITS: RAIN BRAIN version uses ‘C8 
and switch mode supply. Features ga- 
lore!! Contact Mantis Micro Products, 
38 Garnet St, Niddrie 3042. Phone/fax 
(03) 337 1917. 


INFRARED AUDIO CONTROL KIT: 
based on the Intelligent Infrared Re- 
ceiver kit (ref. Silicon Chip, March 94) to 
control volume, treble, bass, balance, 
mute and select between two inputs 


MEMORY & DRIVES 
PRICES AT FEBRUARY, 1995 


SIMM (all 70ns) 
Parity/No Parity 
$59/51 
$189/185 
$130/110 
$292/220 
$505/433 
$748/640 
$1505/1330 


1Mb 30-pin 
4Mb 30-pin 
2Mb 72-pin 
4Mb 72-pin 
8Mb 72-pin 
16Mb 72-pin 
32Mb 72-pin 
MAC 

8Mb P'BOOK $405 


CO-PROCESSORS 
387S/DX to 40 $90 


LASER PRINTER HP 
with 2Mb $200 


COMPAQ 


DRAM DIP 
{Mb x 1 70ns 
256 x 4 70ns 


IBM PS.2 

THINKPAD 8Mb $655 
L40/N33 4Mb $275 
90/95 4Mb $236 
TOSHIBA 

3100SX 4Mb $230 
44/6400 4Mb $240 


$7.20 
$7.20 


SPARC 5 32Mb 
SPARC 10/20 64Mb 


DRIVES - SEAGATE 


545Mb 14ms 3yrwty $305 
1052Mb 9ms 5yr wty $550 


$1780 
$3696 


CONTURA 8Mb $550 2148Mb9ms 5yrwiy $1530 


Sales tax 21%. Overnight delivery. Credit cards welcome. 
RING FOR LATEST PRICES 


_ st Floor, 100 Yarrara Rd, PO Box 382, Pennant Hills, 2120. 


Tel: (02) 980 6988 
Fax: (02) 980 6991 


ELECTROSTATIC 
LOUDSPEAKERS 


° 3-Panel Full Range Design. 
° Available in kit form or fully assembled. 
° Locally designed & manufactured. 


For information brochure, 
Phone (09) 397 6212 Fax (09) 496 1546 


Or write to: E. R. AUDIO, 
119 BROOKTON HWY, ROLEYSTONE, 
WESTERN AUSTRALIA 6111. 


N.S.W. Ph. (02) 804 6859 


S.A. Ph. (08) 332 6513 
TAS. Ph. (002) 31 2403 


(CD, VCR, etc). Also available Intelli- 
gent Infrared Receiver kits and infra- 
red transmitters, preprogrammed and 
learning models. For details call 
BENETRON PIL, phone (02) 963 3868 
or (018) 200 108. 


C COMPILERS: everything you need 
to develop C and ASM software for 
68HC08, 6809, 68HC11, 68HC16, 8051/ 
52, 8080/85, 8086 or 8096: $150.00 
each. Macro CrossAssemblers for these 
CPUs + 6800/01/03/05 and 6502: $150 
for the set. Debug monitors: $75 for 6 
CPUs.All compilers, XASMs and moni- 
tors: $550. 8051/52 or 80C320 simula- 
tor (fast): $75. Demo disk: $5. Network 
Software: Use serial, parallel, Arcnet 
or Ethernet to share files and printers 
on your PCs. DOS and Windows com- 
patible. $105 per network. All prices + 
postage. GRANTRONICS, PO Box 275, 
Wentworthville 2145. Ph/Fax (02) 631 
1236. 
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Microprocessor For 
Digital Effects Unit 
Now available from SILICON CHIP: 
the 68HC705-C8P pre-programmed 
microprocessor IC for the Digital 
Effects Unit described in the Feb- 


ruary 1995 issue. 

Price: $45 + $6 p+p 
Payment by cheque, money order 
or credit card to: Silicon Chip Pub- 
lications, PO Box 139, Collaroy, 
NSW 2097. Phone (02) 979 5644; 
Fax (02) 979 6503. 


TECHNOLOGY BREAKTHROUGH: a 
$20 Programmer Kit for one of the new- 
est, fastest, low power, single chip 
EEPROM micros available. The $15 
PIC16C84 can be it's own downloader 
development system as it will re-pro- 
gram 1Meg times, each time in 10 sec- 
onds. Send a $2 coin for my PROMO 
disk. Don McKenzie, 29 Ellesmere Cres- 
cent, Tullamarine 3043. Phone (03) 338 
6286. 


VALVES: all types for radio, audio and 
industrial use. For sale and wanted to 
buy. SSAE for list. Electronic Valve and 
Tube Company, PO Box 381, Chad- 
stone, Vic 3148. Fax (03) 571 1160. Ph 
(018) 557 380. 


LEARN MICROCONTROLLER pro- 
gramming with our Motorola 68HC- 
705K1 8 P9 Kits. All code fully com- 
mented, provided on floppy disk. Intro- 


Microprocessor For 
Stereo Preamplifier 


Now back in stock: the 68HC705- 
C8P pre-programmed micropro- 
cessor for the Infrared Remote 
Controlled Stereo Preamplifier 
(SILICON CHIP, Sept.-Oct. 1993). 
This device also suits the Remote 
Volume Control published in May & 
June, 1993. 

Price: $45 + $6 p+p 
Payment by cheque, money order 
or credit card to: Silicon Chip 
Publications, PO Box 139, Collaroy, 
NSW 2097. Phone (02) 9795644; 
Fax (02) 979 6503. 


duction to the K1 (reviewed in Everyday 
Electronics, 2/94), ReactionTimer (Elec- 
tronicsAustralia, 3/94), Number Crunch- 
er (EA, 9/94), & Codepad (uses P9). 
DIY Electronics, phone/fax: (058) 62 
1915. 


PELTIER EFFECT solid state modules 
3cm x 3cm, 8V/5.4A. One side heats, 
the other cools. Up to 59 deg. C differ- 
ential. Also 2.5mw, 635nm LASER DI- 
ODE modules, 10 times brighter than 
670nm modules. HeNe replacement, 
3V to 6V. 3-element glass collimating 
lens adjustable. DIY Electronics, tel/ 
fax: (058) 62 1915. 


PRINTED CIRCUIT BOARDS for the 
hobbyist. For service & enquiries con- 
tact: T. A. Mowles (08) 326 5590. 


SILICON CHIP FLOPPY INDEX 


WITH FILE VIEWER 


Now available: the complete index to all SILICON CHIP articles 

since the first issue in November 1987. The Floppy Index comes 

with a handy file viewer that lets you look at the index line by line or page by page 
for quick browsing, or you can use the search function. All commands are listed 
on the screen, so you'll always know what to do next. 


Notes & Errata also now available: this file lets you quickly check out the 
Notes & Errata (if any) for all articles published in SILICON CHIP. Not an index but 
a complete copy of all Notes & Errata text (diagrams not included). The file 
viewer is included in the price, so that you can quickly locate the item of interest. 


The Floppy Index and Notes & Errata files are supplied inASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


Price $7.00 each + $3 pèp. Send your order to: Silicon Chip Publications, PO Box 
139, Collaroy 2097; or phone (02) 979 5644 & quote your credit card number; or 
fax the details to (02) 979 6503. Please specify 3.5-inch or 5.25-inch disc. 
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Advertising Index 


Altronics 


Avico Electronics 

Dick Smith Electronics 
Emona Instruments 
E.R. Audio 

Harbuch 


Instant PCBs 


Macservice 

MicroZed Computers 
Oatley Electronics 
Pelham 

RCS Radio 

Rod Irving Electronics 
Silicon Chip Back Issues 
Silicon Chip Binders 
Railway Projects Book 


Silicon Chip Software 


= 


Silicon Chip Wallchart 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
587 3491. 


e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


e H. T. Electronics, 35 Valley View 
Crescent, Hackham West, SA 5163. 
Phone (08) 326 5590. 


WHAT'S THE PINOUT 
OF A 74H138? 


WHICH PIN OF A BC547 
IS THE BASE? 


HOW DO YOU WIRE UP 
A NULL MODEM CABLE? 


NE ZAN SEY Trant EATSINK 


a © Jia ZE Yo 
kz Sas a wan oi SE dikte 


ti. 


4 


CONNECTOR) — DD 
PINOUTS 


ies, 


This giant wallchart (850 X 580mm) has j Please send me ____ copies of the Silicon Chip/Jaycar 


z aye z Wallchart. Enclosed is my cheque for $ or please debi 
been specially prepared by Silicon Chip | my: Bankcard OVisaCard 5 Master Card ! 


& Jaycar. Absolutely jam packed with | Card No. | | | 
info on the most frequently asked Signature Card expiry date__/__. 

questions by hobbyists, technicians, | nome __ _ _ 7 C CCC. PhoneNo, C ) | 
Servicemen & engineers. Street -| 


Folded: $8.95 + $2 p&p. Unfolded (in Suburb/fOwn Postcode ' 
mailing tube): $9.95 + $4.50 pè) = | ma en 


Especially For 
Model Railway ; 
Enthusiasts 


Order Direct 
From 


SILICON CHIP 


FROM THE | 


P 


UBLISHERS a "ms 
==. 
P. D zi £ Fi 


Order today by phoning (02) 979 5644 8 quoting your credit card number; 
or fill in the form below & fax it to (02) 979 6503; or mail the form to 
PO Box 139, Collaroy, NSW 2097. 


——— e Ten 


This book has 14 model railway 


projects for you to build, I Goal Please send me copies of 14 Model Railway Projects I 
including pulse power throttle i 
controllers, a level crossing [| Enclosed is my cheque/money order for $ or please debitmy | 
detector with matching lights & | = Bankcard LJ Visa Card LJ Master Card I 
sound effects, & dieselsound & | || 
steam sound simulators. If you | Card No. | | | || | II] | | | | || 
are a model railway enthusiast, | r | 7 a I 
then this collection of projects [| Signature Card expiry date / l 
from Silicon Chip is a must. Hi l 
I Name Phone No [__ ) I 
e PLEASE PRINT 
Price: $7.95 K ! 
plu S $ 3 p &p į Suburb/town Postcode l 
k UU L A ann 


